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Apologies to those who catalog Farm &
Home
Volume 26 numbering system is in complete
disarray. Previously printed are the fall 1975
issue (No. 1), and the winter 75-76 issue, mislabeled No. 4 . It should read No. 2. This issue
the annual report, is Nos. 3-4, and closes out
the volume.

(

•
South Dakota State University
College of Agriculture and Biological. Sciences

Delwyn Dearborn, Dean
B. L. Brage, Director, Resident Instruction
R. A. Moore, Director, Experiment Station
Hollis Hall, Director, Extension Service

Farm a nd Home Resea rch

,outfl dakota
f
&

a,m homefi

re,earc
Su ving the people of South Dakota through ,
Teaching, Research, Extension

Mary Brashier, Editor
Virginia Coud ron, Artist

88th an nua l report
(period ending June 30, 1975)

P~blished q uarterly by the Agricultural
Experiment Station, South Dakota State
U niversity, Brookings, South Dakota. This
, publication will be sent free to any resident
of South Dakota in response to a written request.
To simplify terminology, trade names of
products or equipment are sometimes used.
No endorsements of specific products or
equipment named is intended, no r is criticism implied of those not mentioned.
Material appearing in this publicauo n may
be reprinted provided the meaning is not
changed and credit is given the author and
the South Dakota Agricultural Experiment
Station.

v ol. XXVI, nos 3-4
5,000 copies printed at an estimated cost of 30 cents

e ach- 6-76-6248

•

•Agricultural Engineering
Trickle and sprinkler irrigation of shallowrooted vegetable and berry crops.
Physical and water holding characteristics
of two experimental soils were determined
from field and laboratory measurements.
T e nsiometers were used in the onion and
carrot plots at the Agricultural Engineering
Farm to monitor the soil moisture.
Most of the moisture extraction occurred
within 9 in of the onion bulb, while the carrot
tuber removed water from the complete 18-in
soil profile.
Tensiometers were also installed in the
raspberry plots at the Horticulture Farm. The
limited data indicated similar soil moisture
contents near the plant row for the drip
(trickle) and sprinkler plots even though the
sprinkler plots received three times more
water than the drip plots.
Carrot and onion yields were measured for
the drip and sprinkler irrigation treatments.
The every-row (30-inch rows) drip ·treatment
had the highest yields and the
every-other-row drip treatment the lowest.
Average on ion and carrot yields were 200 cwt
per acre and 23 tons per acre, respectively. D.
D eBoe r, S. T . Chu, and R. \1. Peterson.

. Multi-field irrigation systems.
Irrigation corn yields (single fi eld, corn
alone) were 109 bu/A, while yielcis from corn ·
irrigated on an alternating basis with alfaha
(two fields) were 100 bu/A a t the Agricultural
Engineering Farm near Brookings. Dryland
corn yields were near zero. ·
Alfalfa yields raQgecl.from 5.5 tons/A for the
normal irrigation treatmeAt (alfalfa a lone) to
2.3 tons/A for the dry land condition. Yields
from alfalfa irrigated on an alternating basis
with corn were 5.2 ton!:/A during 1974.
Average corn yields at the James Valley
Research and Extension Center were about
105 bu/A with almost no difference among the
irrigation treatments. Dry land soybean yields
were a bout 30 bu/A, while the irrigated plots
averaged about 25 bu/A. All plots had full
subsoi l moisture reserves a t the start of the
1974 growing season, which accounts for the
excellent dry land corn and soybean yie lds. D.
W . DeBoer, S. T . Chu, and E. Doweling.
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Drainage inv1;;stigations of_irrigated soils.
A computer model which simulates the
falling water table and drain line discharge for
a bi-level drainage geometry in a layered soil
was developeu, based on the assumption that
moisture movement above the saturated
region is negligible. Field evaluation of the
model indicated some serious difficulties in
field application. A revised version of the
model which considers moisture movement
in the saturated and unsaturated zones is
under development .
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An existing subsurface drainage system at
the James Valley Research and Extension
Center was n,odified to a bi-level drainage
system. This system will be used to collect
field data for computer model verifications.
Cooperative work with the Bureau of
Reclamation was continued during the report
period. A digital computer program was
developed which uses existing climatological
data to deterrr,ine critical water table
situations for subsurface drainage design
purposes. A user's manual and report were
submitted to the Bureau. D. W. DeBoerand S.
T. Chu.
Weather information for agriculture.
Information for the weekly weather crop
report was furni shed in the form of m ean
weekly precipitation, temperature, and
growing degree-days for 20 sta tions in South
Dakota. Palmer Drought Index was computed
at the SDSU c:imputer center for each one of
the crop reporting districts in the state
throughout the growing ,eason.
A cooperative agreement was signed with
the ational Weather Service to furnish
information allowing a more direct
interpretation of weather forecasts that can be
qsed by the agricultural industry. In addition,
~he cooperative agreement provides for the
establishment of a soil temperature network
in South Dakota with six instruments
furnished by the National Weather Service
and six by the Agricultural Engineering
Department. These soi l temperatures are
being read daily at morning and evening and
telephoned to the Sioux Falls Weather
Forecast Center for incorporation with the
agricultural weather forecast . W. F. Lytle.
Climatic resources of the north-central
region.
Average planting date and maturity date for
corn were computed for each crop reporting
district in South Dakota.
A majority of the time spent on this project
was on wind analysis. Monthly, daily, and
annual average wind velocities a t Sioux Falls
and Brookings are being analyzed. Direction
and power methods were developed to get
probability of occurrence and power duration
curves for use in site analysis and feasibility of
wind generators.
A new shortcut method for determining the
conditional probabilities of rainfall for any
perioci of time ;ram 2-365 days was
developed. W. F. Lytle.
Incorporation of livestock wastes in
agricultural soils.
The application rates of livestock wastes on
the field p lots of a corn production system
near Madison were the same in the fall of 1974
as in 1973 and 1972.
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Plow draft for the plots treated with
different application rates was significantly
influenced in 1974 and 1975. Soil
temperatures were significantly influenced
for depths greater than 0.5 in. The plots
treated with approximately 250 wet tons per
acre showed the highest seed bed
temperatures. The 1974 and 1975 data
indicated highest temperature differences at a
6-in depth of about 1.5 F between the plots
with 250 wet tons per acre and the control
plots. The temperature difference increased
with depth. C. E. Johnson and P. K. Turnquist.
Systems for disposal of livestock wastes.
Just how much manure can be applied to
land before you can expect harmful chemical,
bacteriological and runoff effects?
Research continues on the effect of cattle
rations and environment on manure quality
and quantity. The chemical and
bacteriological waste -components of surface
runoff and of water leached through the soils
do have a measurable effect.
The amount of salt (NaCl) in the beef ration
directly affects the sodium level of the waste,
which in turn affects the exchangeable
sodium in the soil.
The nitrogen level of corn leaf samples
increased and the magnesium (Mg) level
decreased as the rate of waste applied to the
soils increased.
The reduction of Mg in the leaf fodicates a
possibility of decreased Mg content in the
total forage. Ifthis assumption proves true and
if the same trend occurs in the forage grasses,
hypomagnesemia could become a problem
when these forages are grazed by animals not
receiving Mg-enriched supplement.
Corn silage and grain yield were variable
with rate of applied waste. The below normal
rainfall may have contributed to the
variability.
Further examination of the soi ls data
indicates that the c hemical effects ofthe waste
remained in the O to 30 cm depth. This is
reasonable since the rainfall for the year from
September 1973 to September 1974 was 44.2
cm, which is 18.8 cm less than normal for the
same period. J. i.... Wietsma, A. Dittman, and J.
Madden.
Forage production and utilization as a base
for livestock production.
Sampling of six alfalfa stacks (three
Hay buster 1800 and three Hesston 30) over a
23-month storage period was completed in
May 1975. Six sampling dates over the time
period were used. Data is being used in
developing a Nutritive Value Index for alfalfa.
Compression type stack making machines
should be limited to three or four
compress ions to optimize machine capacity in
tons per hour regardless of field stacking and
storing arrangement used. P . Turnquist, J.
Green, and L. Kamstra.

Livestock, poultry, and human environmental
studies.

Holstein calves were monitored under
natural winter climatic conditions. Pulse rate
decreased significantly with wind veloc ity
and tended to decrease with decreasing
temperature. An e ffective cold temperature
index was developed based on respiration
rate, wind velocity, and temperature.
Preliminary analyses of data from 1/12 size,
scale models of five types of swine pit
ventilation systems employing two ceiling
baHles indicate that ventilation syste m
geometry significantly affects air velocity in
the pit, and that the re are interactions
between systems and baffies and between
baffles and locations at swine level.
An animal operated grain-liquid
supplement feeder was developed and tested
under range operating conditions in four
locations. Excellent performance was noted
during fall and winter operation, and
economic analyses indicate an advantage for
these units over traditionally used range
supplementation methods.
Significant and highly reliable
relationships have been developed for
predicting the cost of water supply systems in
predominately livestock producing areas.
Number of dams is the most reliable
prediction factor. Individual water syst.ems
are costing producers an average $6,858
annually. D. L . Moe, M. Hellickson, and H . G.
Young.
Farmstead electric power use and safety. .
Air flow rates of 450-4 75 cfm per ton of hay

were most efficient for drying package
handled hay with an initial moisture content

of 40-50%. Several stacks, formed with
commercially available hay handling systems,
may be dried with a multi-stack drying
system. Time clock air flow control provides
cheaper and faster hay drying. Drying time is
affected by time, relative humidity, stack
density, and air flow rate, with time
accounting for 81 % of the variation in drying
rnte.
Research has been initiated to evaluate
using solar energy, employing time clock air
flow control, to supplement cold air drying of
packaged hay stacks.
Evaluation offive types oflow-temperatt1re
rise, low-cost solar collectors mounted on the
sou thern two-thirds of a circu lar shelled corn
drying bin revealed that bare sheet collectors
can be as efficient as plastic-covered ones.
Comparison of solar supplemen ted and
traditional low temperature and re lative
humidity revealed an approximate 26%
decrease in energy requirements for the solar
supplemen ted system. M. He llickson and H.
Young.
Comfort and efficiency of tractor operators.

Design criteria for estimating ai r
conditioning for tractor cabs under South
Dakota condi tions have been established. An
18,000 Btu/hr air condi tioning unit will
provide adequate summer cooling a majority
of the time for South D akota conditions.
Increasing the recirculation rate from Oto
75% reduces energy requirements for cooling
55% at 600 cfm. For maximum efficiency,
farmers should operate the ir cab air
·conditioners with maximum allowable ·
recirculation rate and lowest fan speed
consistent with good comfort and adequate
cab pressurization.

Preliminary work began in the summer o.
1975 to de termine the effects of air

temperature and air velocity on the
metabolism of an operator inside a tractor cab.
This infomrntion along with the type of
clothing worn, work leve l of the operator, air
humidity, and radiant heat exchange will be
used to establish the necessary condition s for
the rmal comfort of the operator in a tractor
cab. P . K. Turnquist and C. E. Johnson .
Effects of biomedical systems on animals.

To upgrade the existing implantable ECG
te lemetry systems previously developed at
S DS U, a new telemetry system was designed.
This system, which utilizes amplitude
modulation with a pu l$e frequency .
modulated subcarrier, is very reliable for the
following reasons: 1) the radio frequency
carrier is crys tal controlled to reduce drift due
to metal proximity effects, 2) a magnetically
operated switch is used to turn the unit on
only when data is to be collected, 3) th e·t1nit is
encapsu lated in a silicone resin for
mechanical.strength . Versatility is enhanced
since the unit can be modified for
telemetering many different parameters. The
concept also -lends itself to multichannel
telemetering, .because the pulse modulation
technique can be extended to incorporate
more than one subcarrier, or information
channel such as pressure and ECG, on the
same radio frequency carrier.
The ECG unit has been built and will be
tested on coyotes. A pressure unit is being
designed for use in the rumen of cattle and
sheep. Further development will en tail a unit.
to transmit two variables such as temperature w
or pressure with the ECG. A. E. Dracy, D. E.
Sander, and L. E. Bush.

Animal Science
Mating and management systems for commercial beef production.

First-cross heifer calves (90
Simmental-Angus and 90 Hereford-Angus)
were allotted within breed type to a regular or
high- nutrition level to evaluate effects of
breed type and nutrition on reproduction and
cow productivity.
High- nutrition heifers received more feed
for faster gain during the first winter and will
receive a " flu sh" of grain 30 days pre breeding
through 20 days of breeding for second and
later seasons. Yearling heifers were bred Al to
an Angus bull. Charolais will be used as a
terminal sire breed in subsequent years.
One-half of male calves will be castrated
and one-half left intact to compare gain to
weaning, feedlot performance and total beef
production at s laughter. Emciency and
economics of production will be evaluated.

ln another study, 6 years' production data
were collected on 90 Hereford- Angus
crossbred cows managed under two systems
(pasture vs drylot) and bred Al to three sire
breeds (Angus, H e reford and Charolais).
Yearly trends showed similar percent calf
crop weaned for both systems and s imilar
weaning weights for pasture and dry lot-creep
calves. Charolais-sired calves tended to have
heavier birth weights and weaning weights,
faster feedlot gain and heavier and leaner
carcasses.
A cooperati ve replacement heifer study
im·olved 270 Hereford heifers from five
ranches. Results showed proper winter
nutrition for heifer calves is important for high
reproductive performance. Calving difficulty
trials indicated calf birth weight and cow
pe lvic opening influenced difficulty. G. H.
Deutscher.
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Improvement of beef cattle through breeding
methods.

A summary of the effects of crossbreeding
on growth rate, feed effic iency and carcass
traits has been comple ted.
An analysis of cow-calf efncieney to
weaning is under way. Breed group
differenees among the straightbred Angus,
straig ht bred Charolais and the two reciprocal
crosses are not evident in feed required to
produce a pound of weaning weight.
Milk production appears to be the single
most importan t trait studi ed, accounting for
23% of the variation in the ratio of feed
required to weaning weight. Cow weight and
eow condition each account for less than 1% oia;\
th e variation in this ration.
The erossbreecling project at the Antelope
Range Station invoking straightbred
Hereford versus Simmental x Hereford

9'

rotation cross on two'levels of management is
continuing. The Angus x Hereford rotation
cross has been added to the project. C. A.
Dinkel and W. H. Parker.

foot of Japanese brome when compared to
un bu med areas. The number of stems p~r unit
area of western wheatgrass displayed no trend
due to treatment effect.
Mechanically treated claypan areas
produced relatively low yields across all
treatments because of small amounts of
precipitation i'n the spring and summer of
1974. Deep ripping increased frequency of
western wheatgrass and extended the green
forage period later into the summer. There
was an apparent increase in Japansese brome
yield on the mechanically treated areas.
Broadcast seeding of western wheatgrass did
not increase yield or incidence of western
wheatgrass, but seeding of sweetclover shows
promise in years of average or above
precipitation.
Fertility treatments on ripped and unripped
claypan rangeland did not produce
measurable yield differences.
Yields from nursery plots indicate Travois,
Rambler and a naturalized selection alfalfa
have produced dependable yields under
dryland conditions in western South Dakota.
Oahe intermediate wheatgrass, Mandan 456
western wheatgrass and SD-93 green
needlegrass have also shown dependability in
yie lds in both west-central and northwestern
South Dakota. Basin wildrye shows some
promise for special purpose seedings in
northwest South Dakota. F . R. Gartner and L.
R. Roath.

Feeding and management systems for feed lot
bulls, heifers and steers.
Previous experiments showed more
advantage to bulls than to steers or heifers (on
basis of weight gain and feed efficiency) when
fed a high-energy ration (90% concentrate)
than lower energy rations (50% concentrate).
Large cattle capable of making rapid gains
to rather heavier weights without excessive
fattening show a more favorable response to
increasi!'}g levels of dietary energy.
In view of these results, further studies
used diet energy and market weight as
variables with two breed groups of steers
va rying in potential mature size
(Charolai s-Hereford for a large type and
Angus-Hereford for a smaller type). Results
would support previous observations that
large-bodied cattle capable of making a fast
rate of gain benefit more from high-energy
rations. The large cattle consumed more feed,
resulting in only small differences in feed
efficiency between the two breed groups of
cattle. Feed requirements were increased
more for the lower-energy ration when the
cattle were fed to heavier weights .
The larger amount of forage re su lted in
rather small savings in total concentrates per
unit of forage on basis of feed efficiency.
Marbling and carcass grade were improved at
Effect of range condition an beef production,
.the heavier market weights and by higher
water and energy balance of grassland
~
~nergy rations, with these effects being more
ecosystems.
~
evident with Angus-Hereford than for
.
Twenty yearling Hereford X Angus steers
Charolais-Hereford steers.
each were placed in the feedlot January 29,
Similar response was obtained from DES ,
May 4 and September 4 and fed an 80%
zeranol and Synovex-S implants administered
co11cen tra te ration to an average slaughter
to steers fed growing or finishing type rations.
weight of approximately 1050 lb. Feedlot
Zeranol implants also improved weight gains
ga ins for the three groups averaged 2.25, 2.70
and feed efficiency'offeedl.nt ewe and wether
and 3.10 lb per head daily. Eighty comparable
lambs . Results indicated a need for
steers weighing 602 lb gained 1.75 lb per day
reimplanting when lambs were to be fed as
daily on crested wheatgrass- alfalfa from May
long as 3 to 4 months . L. B. Embry, W. J.
4 through June 1. These steers were placed on
Costello, and W. S. Swan.
replicated pastures in different range
condition classes from June 2 through
September 3. Average daily gains from steers
Beef carcass evaluation techniques.
in fair, low good and high good range
Data collected on 100 carcasses include
carcass weight, conformation score, maturity condition were 2.07, 2.17 and 2.13 1b,
respectively. Sixty of these steers were grazed
score, marbling level, color score, firmness
score, and carcass quality grade. Fat thickness on crested wheatgrass- alfalfa and then on
deferred range in excellent range condition
at the 12th rib and rib eye area have been
with additional com until November6 with an
measured. Taste panel and shear tests are in
average daily gain of 1.60 lb. Carcass data,
progress. Photographic negatives' are also
acceptability of the meat and net returns are
being evaluated for fat area and lean area by
being determined. J. K. Lewis, R. K. Smrcka,
remote sensing techniques. W . J. Costello.
and L. C. Blome.
Operation research methods with particular
Improving efficiency of beef cattle production
reference to livestock enterprises.
in southeastern South Dakota.
Progress has been made in developing a
The effects of environment and salt levels
model for post weaning performance of beef
in rations for growing and finishing cattle
cattle .
were investigated. The environments were
Work has been primarily in the area of
open lots without shelter or semivoluntary feed intake of beef cattle and
confinement in a barn.
. modeling the yield of carcass and offal
In the initial trial of 134 days of
components. C. A. Dinkel and H. Song.
high-roughage, gains favored sheltered cattle.
Cattle without shelter required 4.5% more
Range improvement techniques.
feed per unit gain. In the 153-day finishing
Forage yields following prescribed burns
phase of the first trial , daily gains favored
on mixed-grass prairie vegetation
·
outdoor cattle by 0.2 lbs per head per day.
demonstrated little variation across burning
treatments because of summer- long drought Feed efficiency favored cattle on the salt-free
in 1974. However, spring burning in that year diet and slightly favored those cattle housed
caused a 97% reduction in plants per square indoors.
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In the second trial (149-day roughage),
steers fed 0.25% salt required 4% less feed per
unit of gain than did the other salt treatments.
Gain was similar during the high-roughage
phase for outside and sheltered cattle.
Sheltered cattle, however, required 8% less
feed per unit of gain. During a 63-day
finishing period, environment apparently did
not affect performance in terms of gain or feed
efficiency. Cattle gains were similar
regardless of level of salt fed. Cattle fed the
intermediate levels of salt were 5% more
efficient than those cattle receiving no salt or
0.75% salt diets during the high-concentrate
phase. W.W. Schneider.
Feed processing and storing for beef cattle
and sheep.
A new project emphasizes methods and
types of storage including a greater range of
feedstuffs, ration combinations and
preservatives or additives at time of storage
and at time of feeding.
During the past year a new feed additive,
monensin, was tested for cattle in highroughage growing rations and in finishing
rations with high levels of corn grain.
Monensin at 30 g per ton of air-dry ration was
more effective than at lower levels.
Improvement in feed efficiency amounted to
10.4% with high-roughage rations and 6.8%
with high-grain rations.
Cattle fed monensin consumed less feed
than controls but gained at about the same
rate .
Other studies will explore the potentials of
corn fed as silage in producing beef cattle
gains. Previous studies with dry and moist
grains (corn) and forages (alfalfa-brome) with
feedlot cattle were extended to feedlot lambs .
Dry com had an advantage over highmoisture com with low levels of roughage
(about 12% of dry diet). There was little
difference between dry and high- moisture
corn in combination with higher levels of
roughage (about 35% of ration dry matter).
Lambs fed reconstituted haylage (about 48%
moisture) gained faster and more efficiently
than those fed hay, especially at the higher
level of roughage. L. B. Embry and R. M.
Luther.
Physiology of reproduction, beef cattle and
sheep.
The effectiveness of dexamethasone in beef
cattle and prostaglandin -F2- alpha or
flumethasone in sheep for timing parturition
has been investigated. Of the cows treated
with dexamethasone plus estradiol, 94%
calved within the designated 72- hour period
following treatment, compared to 31 % of the
untreated control animals. No significant
differences were noted in subsequent
reproductive performance of treated cows vs
untreated or in calf weaning weight.
Treatment with flumethasone resulted in
87% successful lambing indnction in ewes,
compared to 33% for ewes treated with
prostaglandin. Blood hormone levels when
measured prior to lambing were similar for
controls and treated animals. A. L. Slyter and
E. L. Harman .
Effect of MHA on beef cow performance.
In February 1974, 71 cows of the Angus,
Hereford and Shorthorn breeds were divided
according to age and breed;·36 were fed 10 g of

MHA per h ead d aily from Februa ry 20 - May
20. The remaining 35 cows were fed sodium
sulfate in an amount that was equal in sulfur
content to that in MHA.
The average weaning weight of a ll calves on
MHA was 484 pounds and the average
weaning weight of calves on sodium sulfate
was 479 pounds. The 5 pounds per calf
advantage for th e MHA-fed calves was not a
significant difference. W. C. McCone.
Cellulosic wastes as potential ruminant
feeds.
With appropriate temperature, time, and
concentration, an experimental oxidizing
agent has been shown to be effective in
delignifying fibrous wastes. Delignified
fibrous wastes have potential as ruminant
feeds mixed either with grains or forages. L.
D. Kamstra, H. A. Schroeder, and C. C.
Streeter.
Physical and chemical properties of ruminant
diets.
The main activity under this project during
the past year has been studies on rapid
adaptation of feed lot cattle and lambs to highconcentrate diets.
Previous level of grain feeding appears to
have an important effect on how rapidly the
animals can be safely brought to a full feed of
high-concentrate rations. Previous re latively
low levels (about 25% of ration dry matter) of
grain appear to offer considerable benefit in
preventing digestive problems durin g the
period of adaptation to high-concentrate.
rations. Alkaline buffers have also appeared ·
beneficial, especially ·during the first 2 -4 ·_
weeks offeeding high-concentrate rations. L.
B. Embry and R. M. Luther.
Nitrogen supplementation for ruminants ..
Research has c ontinued the compari sons of
urea and soybean meal as protein sources.
When steers averaging about 775 lb were fed
a ll-concentrate rations or rat"ions with 4 lb ·
daily of alfalfa-brome haylage, there were
improved weight gains from protein
supplementation only during the first month
of the experiment. Steers supplemented with
urea gained at a s lightly lowe r rate.
The added roughage improved feedlot
performance in comparison to all-concentrate
rations either with or without supplemental
p rotein. Supplements with 8.44% urea as the
only supplements with corn silage presented
problems with feed consumption during early
stages offeedlot adaptation and would appear
· undesirable at this stage of feeding. This
relatively high level of urea compare d
favorably with soybean meal after the initial
adaptation to urea. L.B. Embry, R . N . Gates,
and R. M . Luther.
Management of vegetation of forest
environments in the Black Hills.
Prescribed burning of skun kbrush sumac,
willow, and chokecherry stimulated basal
sprouting. The density approximately
doubled the season following spring burning.
Only western snowberry demonstrated a
reduction in shoot density. Burning)eadplant
amorpha has greatly increased shoot length
and flowering. Poison ivy also showed an
increase in density following the burning.

The basal area cover of short grasses was
reduced by fall and w inter burning. In
addition, pediceling caused by wind erosion
was evident in the fall- and winter-burned
areas.
Every season of burning incre~sed the
density of weste rn wheatgrass over that of the
control. Fall burning caused 99% reduction in
the density of Japanese brome. On clayey
soi ls, spring burning caused an increase in
total yield over the control, while fall and
winte r burning caused yield reduction.
Burning warm season grasses in the Black
Hills often causes slight yie ld depression.
Both livestoc k and wildlife utilize b urned
areas more heavily than unburned areas,
given free choice. F. R. Gartner, L. R. Roath ,
and E. M. White.
Growth stimulants in molded soybeans.
Additions of amino acids to autoclaved
soybeans gave chick growth responses
comparable to that of soybeans fermented
with selected aspergilli species, confirming
previous studies. The effects were most noted
a t low protein leve ls.
In a Bnal l!fe cycle study with Japanese
quail, the improved hatch shown by groups
receiving fermented soybeans was again
confirmed. Progeny showed a carryover
effect, suggesting a transfer of some growth
promotant through the egg to the ch ick. c. w.
Carlson, G. Semeniuk, and I. S. Palmer.

Nature and utilization of genetic variation
influencing economic traits in poultry.
- Selection of irradiation-resistant stock has
continued in a population of approximately
120 White Leghorn hens. During the spring of
1975, 4-day-old embryos were ch allenged
with 1000 r of gamma irradiation. Selection .
from the subsequent hatch was based upon
progeny survival on an individua l and on
si re-family basis.
Double-oviduct stocks have been
maintained. W. C. Mor'gan.
Improved processing and util ization of
poultry products.
Turkey samples we re obtained from lowand high-protein dietary series with various
additions of copper.
The high-protei n fed birds carried more
finish and showed more drip fat and less
volatile losses in cooking. Hens of these
treatments were somewhat less preferred
than toms by the taste pane l, although scores
for appearance, fl avor, te nderness and
juiciness were very similar. As the greatest
growth response from copper was with toms
on th e low protein diets, so was finish and
drop fat enhanced. C. W. Carl son , 0. E. Olson,
and W . A. Johnson.
Improved performance of layer type chickens
through the use of feed additives.
Hens, after 12 months of lay on a milt-soy
type diet, were supplied diets containing 10
and 20 ppm xanthophylls.
Over 11 weeks, no dietary effects upon
p roduction or e gg weight we re noted e xcept a
possible depression in production with the
high level of dehydrated alfalfa meal. The
xanthophylls of Pro-Xan were most efficient
in egg yolk pigmentation. Those from
deh ydrated alfalfa meal were poorest, and
lutein intermediate in utilization. Instead of
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enhancing utilization, as was suggested from
previous work, the brown juice
(xanthophyll-free) was somewhat
detrimental. E. Guen thner and C. W. Carlson.

e

Amino acid supplementation of low-protein
diets for layers.
Pullets were fed 13.9% and 16.0% protein
diets with two leve ls of energy, 2500and 2900
Cal. When production reached 50%, the
feeders were covered daily from 3 p.m. -8a.m.
This reduced daily feed intake 6.1%.
Production was reduced 12.6% with low
prote in-energy diets and 3.2% for the high
protein-energy diets.
Three strain s o flayer type pullets were fed
10-1900 or 12-2900 (protein-energy) grower
diets with and without 10 ppm neoterramycin
from 8-20 weeks of age. Twenty-five percent
more feed was required for the 10-1900 diet
pu llets. Fifteen 28-day periods on 14 or
18-16% protein layer diets resulted in pullets
grown on 10-1900 diets averaging 68.4%
hen-day production compared to 67.4% for
12-2900 pu llets. eoterramycin h ad no e ffect.
The 18-16%. laye r regime resulted in 68.7%
h en-day production, while the 14% layer diet
resulted in 67.7% . Some strain effects were
observed on performance and livability.
Pullets raised in a cage system were tested
for performance on the 10-1900 and 12-2900
diets ; 20% more feed was required for the
10-1900 di e ts. These birds are now being
tested for reproductive performance.
Studies were initiated to increase the
protein and energy in wheat straw which is
available to poultry. A low-protein,
A )
low-energy starter diet containing 20% straw W'
was used. Significant improvement in chick
growth was noted u sing straw fermented with
selected Aspergilli. Further studies in volved
oat cu ltivars used as the major ingredient in
low-protein starter diets for chicks. Froker
was shown to possess superior biological
avai lability of amino acids and/or energy. C.
W. Carlson and D. E. Olson.
Low protein with am·i no acids for young
turkeys as influencing aortic rupture.
Hi gh-prote in, high- energy and
low-prote in , low- energy diets with 12, 60 and
120 ppm copper as CuSO. were fed to, LBW
poults to market ages. At 16 weeks the hens
fed high density diets weighed 6.252 kg and
those fed the·low density diets 6 .079 kg. The
toms at 24 weeks on the same treatments
weighed 13.557 and 12 .778 kg, respectively.
Responses to dietary densi ty were significant.
The weight responses of the h ens to copper
treatments were not significant. Toms fed 120
ppm copper were significantl y h eavie r than
those fed 12 ppm, and the weight range of
those fed 60 ppm overlapped the ranges of
both th e high and low copper treatments
levels. Nine, 5 and 4 ruptures per 100 toms
were associated with the 12, 60 and 120 ppm
copper treatments; 17 of the 18 ruptures
occurred in toms fed the high density diets. C.
W. Carlson and E. Guenthner.
Protein and amino acid nutrition for swine.
Ninety-six weanling pigs were fed diets
conta ining high-protein (16%), high-lysine ~
)
(.66%) oats at levels ofO, 20, 40 and 60% oft he . ,
grain in the diet, with all diets equalized in
lysine content. There were no significant
differences in rate of gain or efficiency offeed
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1tilization among treatments.
The use of high-protein Dal oats in the diet
at th e 60% level resulted in a saving of
approximate ly 0.25 kg of soybean meal per kg
of gain.
Pigs (96 weighing approximate ly 56 kg)
were used to evaluate normal and opaque-2
co rn as so urces of lysin e and tryptophan for
finishing swine. Performance was improved
by add ing .2% L-lysine and .04%
L-tryptophan to th e normal corn but was still
inferior to performance of pigs fed opaque-2
corn . Tryptophan supp lementation of
oµaque-2 was ofno benefit, while .1%
L-l ys ine improved efficiency but not rate of
gain. Lys_ine supp lementation in creased the
percent of lean cuts, the longi ssimus dorsi
area, percent of protein in the muscle, and
decreased the percent of fat in the muscle. R.
C . Wahlstrom and G. W. Libal.

Ingredient alternatives in swine diets as
interrelated with facilities and management
systems.
Two trials were conducted to study the
valu.e of blood meal as a partial substitute for
soybean meal in diets for growing pigs and to
study th e availability of lysine in blood meal.
Gain or feed/gain was not affected when 2 or
4 % blood meal was subst ituted for an equal
amount of soybean meal or when 4% ring
dried blood meal replaced an equal amount of
protein as furn°is hed by soy bean meal.
However, when drum dried blood meal was
used at a leve l of 4% replacing equal protein
a;~ om soybean meal, gains were reduced and
W' eel efficiency was poorer. Supplementing
is diet with .1% L-lysine improved
performance to th at of the other treatments,
indicating that lys ine was not as available in
the drum dried product as in the ring dried
b lood meal.
·
Two trial s used 180 growing-finishing pigs
to study the effect offlooi-and Pen types when
pigs were fed diets of different calcium levels
and low phosphorus leve ls. Data are being
ana lyzed .
Pi gs on concrete with oi1tside feeding area
gained faster during the finishing period than
those in a sla tted floor building or in wooden
floored houses with ou tside dirt pens. R. C.
Wahlstrom and G. H . Libal.

Nutrition and management requirements of
sows during reproductive life.
Twenty-eight primiparous and 62
mul tiparous sows were bred and assigned to
gestation treatments in which th ey were fed
diets containing 0, 20 or 40% brewers dried
grains (BOG). Diets were formulated to be
equal in lysine content and were hand fed to
supply equal levels of ME per sow da il y. All
so ws received th e same corn -soy lactation
diet. Gestation we ight gains of 40, 48 and 33
kg were significantly diffe rent for sows fed 0,
20 and 40% BDG, respectively.
Litter s.ize and pig weights at birth and
weaning (21 days) were not affected by
gestation treatment.
BOG could be used in diets for pregnant
sows and could replace soybean meal in the se
diets.
In a second experiment, 70 crossbred gilts
were allotted to two groups at an average age
of 51/2 months and weight of93 kg. One group
was exposed to a boar at 6 months of age and
the other group at 8 months. Average age
when bred was 6.5 and 8.5 months. The
6-month gilts were fed 2.25 kg of feed daily ,
and the 8-month gi lts 1.8 kilograms. The
8-month gilts were about 23 kg heavier at
breeding and farrowing. They lost 4 kg during
a 21-day lactati on period while the 6-month
gilts gained 3.5 -kg. Gilts bred at 8 months
farrowed and weaned more pigs
(no n significant), and litter weights at birth
and average pig weights at weaning were
greate r for th e 8-month gr.oup. These sows
have been rebred to study the effects of initial
breeding age on subsequent litters. R. C.
, Wahlstrom and.G. W. Libal.
Range .lamb production.
Results of studi es conducted in 1971, 1972
and 1973 on management systems for range
lamb production have been analyzed.
Average daily gains were ·superior for drylot
lambs finished on high concentrate .rations
when ·compared to lambs on native range in 2
out of3years. Drylot lambs carri ed more fat ,
graded higher and had a less desirable yield
grade.
Lambs weaned in July and finished on
sudan pastu re compared favorably with dry lot
finished lambs in gains and were generally

trimmer in thei r finish .
Suffolk x Targhee crossbred lam b s weighed
more and produced more pounds of carcass
than straightbred T arghee lambs. Single
lambs weighed more initially and produced
heavier carcasses than multiple birth lambs.
L. Slyter.
Nutrit ion, breed of sire, management on
lifetime reproductive performance of early
weaned ewe lambs.
Preliminary analysis of data of ewe growth
and lambing performance at 12, 24 and 36
mon ths of age h ave peen comple ted for ewes
born in 1971, 1972 and 1973. Each year,
100-125 ewe lambs ofTarghee or Suffolk x
Targhee breeding were included in thi s
study.
Year ofbirth, type of birth, and breed of ewe
significantly affected birth weight, weaning
weight, prebreeding weight and ewe weight
at weaning of the first lamb crop. Post
weaning nutrition level sign ificantly affected
subsequent ewe weight at breeding time and
weaning of the first lamb crop.
More crossbred than straightbred ewes
lambed at 12 months of age. Although not
significant, this was also true at 24 and 36
months of age. Ewe lambs developed on the
high post weaning nutritional regime weaned
.21 more lambs at 12 months of age than those
on the moderate level. Data collected on ewe
lambs born in 1974 and 1975will be included,
when available, along with subsequent
lifetime production for all ewes in this study .
L. Slyter.
Procedures for controlling insects affecting
livestock.
Treatments of 0, 4, 8 or 12 cc ofWarbex per
animal {approximately 0, 1, 2 or 3 cc per 100 lb
body wt) were administered to 144 steer
calves {avg wt 360 lb) for control of cattle
grubs on November 21, 1974. Thirty-four of36
nontreated calves were infested with grubs
when palpated on March 21 and April 17,
1975, for an average of8.l and 9.9. The treated
calves showed 98.4-100% apparent grub
con trol. The untreated calves gained 1.81 lb
per day over a 138-day period compared to
1.90, 1.94 and 1.91 for the treate d groups. No
toxicity or adve rse effects due to treatment
were noted. P. H . Kohler.

Botany- Biology
-

Tissue culture techniques to breed
monocots.
·Callus material of big bluestem and switch
grass is being maintained. Since success of
both callusing and plantlet production for big
bluestem has been achieved, this culturing
rocedure will be used for rapid cloning of
u perior plants of this species for making
synthe tic varieties.
In lily culture, initiation of bulblets was
directly induced from young leaves of the

Easter lily cv. ' Nellie White' cultured on MS
medium supplemented with all possible
combinations ofNAA at 5 and 10 mg/1 levels
and kinetin at 0, 0.1 and 1 mg/1 le vels. These
bulblets developed into plants after
transferral to the same medium with
hormones omi tted . Cultures of stamens or
pisti ls initiated callus first , but later
developed into plantlets after being
su bcultured on MS medium plus 0.1 or 1 mg/1
NAA.
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Since the results ofleaf cultpre of the Easter
lily are similar to those of the wood lily, it
appears that this culturing method could also
serve as a tool for propagation of breeding
stock of other lilies. C . H . Chen, J. G. Ross,
and N. E. Stenberg
Location of natural areas and propagation of
endangered plant species.
Certain native prairie plants are rare and
possibly endangered. Out of'the 23 species

tested by using leaf explants in tissue culture,
7 responded by forming plantlets. This is one
way of saving plants for the future .
Help was given to the Nature Conservancy
in establishing a 7,600 acre mixed-grass
prairie at Leola.
Slide presentations and talks relating to
natural areas were given throughout the state
during the year. D. J. Holde n.

graze on certain algae (microscopic plants).
Zooplankton density significantly changed
populations of Anacystis in Pickerel Lake and
Chlorochroomonas in Enemy Swim Lake.
Experiments in Bitter Lake were
unsuccessful because the shallowness of the
lake made it impossible to suspend the poly
bags below the depth of wave action, and the
bags were destroyed.

Effects of zooplankton grazing on nuisance
algal blooms.

Environmental data (cell counts,
chlorophyll, alkalinity, nitrate, ammonia,
organic nitrogen, orthophosphate, total

Zooplankton (floating microscopic animals)

phosphate, temperature, and secchi disc
readings) were collected bimonthly on the
sample lakes.
The presence ol Anacystis in so many
differe nt gut content analyses is significant for
two reasons : (1) It is the most common
bluegreen bloom species in the three lakes
sampled, and many investigators have
assumed that abundant bluegreen bloom
species are not utilized by grazers; and (2)
Anacystis was also signifioantly depleted in
one of the grazing experiments. L. H aerte l.

Chemistry
Mineral nutrition and metabolism i n livestock.

Sodium bentonite fed to lambs a t levels of
4% and 8% increased feed intake and weight
gains during an initial 28-day period of
adaptat ion to a high-concentrate diet.
However, the effect was not sustained
throughout the remainder of the llO-clay
feeding period.
T he feeding of2% be ntonite or 2% sodium
bicarbonate was beneficial to lambs duri,ig
the initial 21 days of a high concentrate ·fe-ed
regime, as evidenced by average daily gains
and feed per unit of gain during this period.
However, there were no differences in overall
98-day gains oflambs on these diets versus the
controls.
Bentonite proved to be most beneficial
when fed in combination with soybean meal,
while sodium bicarbonate gave best results
with urea as a source of supplemental crude
protein. The feeding of diets containing 4%
bentonite or 4% sodium bicarbonate lowered
overall gains. An increase in the incidence of
phosphatic urinary calcuJi was associated
with the feeding of sodium bicarbonate . R. J.
Emerick and L. B. Embry.
Zinc in tryptophan synthesis and growth
regulation in corn .

Several postulated tryptophan
intermediates were studied to establi sh
potential use in separation, identification, and
quantitation of these metabolites from corn
seedlings. Corn p lants were germinated and
harvested at weekly intervals over a 4-week

period· fo llowing germination. l'lant weight
data confirmed the predicted growth
suppression in the Bfo mutant
(anthranilate -accum ulating) and the Ml4
inbred (foliage striations assumed to be
typical of zin c or tryptophan deficiency).
Six fluorescent intermediates were
separated. E. I. Whitehead and D ." G.
·
Ke nefick.
Action of selected pesticides on exposed
orgJ3,J1_
i sms and environment.

New methods for analysis of Lasso and
warfarin were developed, and improved
methods of analysis of m ycotox ins and 1080
were worked on.
Work was comple ted on effects of DDT an·d
polychlorinated b iphe nyls (PCB's) on wh ite
pe licans, includin g e ffects on ultrastructure of
pelican liver.
Metabolism of radioactive PCB's in gui nea
pigs and the function ofthe skin ofbirds in the
e limination of pesticides we re studi ed.
Approximate ly 500 samples collectecl from
four African lakes we re analyzed for
pesticides. Levels of pesticides, PCB's, and
heavy metals in African lakes are being
compared to those in Ame rican lakes to study
e nvironmental pollution patterns. Y.A.
Greiclrns.
Mercury in ou r environment.

Meth ylmercuric chloride (5 and 10 ppm
H g) and sodium se lenite (4 and 8 ppm Se)
were fed singly and in combination to pullets
throu gh a complete egg- laying cycle. Average
hen-day production was 62% for the controls

and only 37% for those fed 10 ppm Hg with no
added Se. Hatchability was 64% and 18% for
the control and 10 ppm Hg groups,
respectively.·
Either 4 or8ppm Se partially prevented the
detrimental effect of 10 ppm Hg on e gg
production and hatchability.
At term ination after 10 months on
treatment, Se tre atments in combination with
Hg had greatly increased Hg content o f some
tissues, most notabl y li ver and brain.
Corresponding increases in tissue Se levels
associated with Hg treatments occurred in aIA _
ti ssues examined except feathers . R. J.
.,,,.,)
Emerick, I. S. Palmer, and C. W. Carlson.
Biochem istry of selenium.

Work has continued on the ident ification of
selenium metabolites in various species.
Trimethylselenonium io n, recently shown by
our laboratory to be a selenium metabolite in
rats, has also been isolated from the urine of
hamsters and pigs. Very little if any of th e
substance was found in the urine of chickens.
Dimethy lselenide has been shown to be a
metabolic precu rsor of the
trimethylselenonium ion in the rat. Attempts
to isolate a seco11d me tabolite from rat urine
have been unsuccessfu l thus far. I. S. Palmer,
0. E. Olson, and C. W. Carlson.
Analyt ical services.

The number of request s for analysis was
3,775. Their distribution was statew ide
service, 1,2 11 ; u niversity, 1,249; An imal
Disease Research and Diagnostic Lab, 920;
state meat inspection, 390; and others, 5. 0. E.
Olson .

Dairy Science
Nutrition of high producing dairy cows.
The vitamin E status of cows w_h ich have
not had access to green forages since the
summerofl971 (Low E) is being compared to
the vitamin E status of cows which receive

some green forages during the summer
months (Control).
No definite signs of vitamin E deficiency
have been detected in any-cows to date. Milk
vitamin E concentrations from tl1e Control
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cows increased during the months while ~
pastured and then gradually declined to a lo
in early spring. The vitamin E concentratiom .,,,
in milk from the Low E cows has remained
fairly constant a t around the early spring
levels of the pastured cows.

~oxidized
Susceptibility of milk to the development of
flavors is inversely related to vitamin
E concentration in the milk. Milk selenium
concentrations are typically higher in this part
of the country, which may be having a partial
vitamin E-sparing effect in this experiment.
D. J. Schingoethe.
Whey utilization by dairy cattle.
The addition of 5% dried whole whey
(DWW) and partially delactosed whey (PDW)
to the concentrate ration oflactating cows was
evaluated in two experiments.
In both experiments, the milk fat
percentage, milk fat yield, and 4%
fat-corrected milk yields were higher from
cows fed the ·w hey rations. However, actual
milk yields were slightly lower for cows fed
the whey rations.
This response raises the question of
whether or not the responses in milk fat were
dietary responses or an artifact of lower milk
production. Full lactation experiments may
be needed to answer this question. Rumen
propionate was lower and butyrate slightly
higher from cows fed PDW than from those
fed control rations.
Feces and urine were collected for a 5-day
digestion tt"ial midway ~hrough experiment 2.
RaHon dry matter, nitrogen, and energy
digestibilities were not increased with PDW
in the ration. Likewise, apparent absorptions
of calcium, phosphorus, and magnesium were
not increased with PDW in the ration. This is
in contrast with results of feeding similar
amounts of dried whey to nonruminants,
.-..erobably because the small amounts oflactose
91""~ed in these rations were completely
fermented in the rumen and thus unavailable
for aiding absorption from the small intestine.
D. J. Schingoethe, L. D. Muller, and H. H .
Voelker.
Comparative values of.feeds for dairy cattle.
Field dry matter re coveries at 30-58%
moisture were 89-97% with alfalfa haylage,
and at 15-22% moisture hay values were
76-90%. ·
Chopping in the morning resulted in
highest field recovery ; afternoon and evening
chopping resulted in 86-89% as much dry
matter recovered. Protein and carotene losses
were highest when alfalfa was driest.
Sunflower and soybean oil meals were
equal and superior protein sources for calves.
Calves fed rapeseed meal gained ~.5% less.
Rapeseed meal was unpalatable.
Male-sterile high-sugar corn silage
produced more dry matter per acre than dent
corn , supported equal growth , but resulted in
7 .5% less milk production.
Dried whey and lactose were valuable
additi ves in makin g alfalfa hay lage . Treated
haylage s were more di ge stible and produced
gre ater weight gains o f dairy cows. Treated
and untreated haylages were nearly equal for
milk production. H . H. Voelke r, D. J.
S·chingoethe.
Lipid composition of dairy and related foods.
Total lipid content of ultrafiltrated regular
.
,and partially delactosed dried whey protein
~was 8 .5% and 6%, respectivel_y. Total lipid
composition of thew hey protem concentrates
was nearly the same. Fatty acids of the lipid
fractions were typical of milk fat.

Raw cream, fresh and aged, was heat treated
fever, mastitis, reproductive problems, and
at each of three temperatures and then
greater total disease incidence than less
stressed, lower producing cows. H. H.
churned. The butter was stored at -28.9 C and
Voelker and W. L. Tucker.
4.4 C for up to 6 months. Age of the cream did
not influence the level of lipase flavor, even
though the free fatty acid content was much
· Improving large dairy herd management
higher in butter made from aged cream.
Storage time and temperature had a
practices.
Research continued on the feeding value of
significant effect on the free fatty acids and
fermented colostrum for dairy calves. Calves
flavor.
"Prime press" cocoa butter generally had
should be fed at least 6 lb of fermented
unsaponifiable values below 0.35%, while
colostrum daily to produce responses similar
"expeller" butter had values of 0.51-0.59%.
to calves fed 8 lb whole milk daily.
Additives such as ·propionic acid, formic
"Expeller'.' butter contained a slightly
acid, and formaldehyde appear to effectively
different sterol composition . On the basis of a
preserve stored colostrum during warm
complete lipid analysis, "expeller" cocoa
weather. Various bacterial cultures were not
butter is very similar to "prime" cocoa butter.
effective .
The lipids of cultivated and high-oil barley
Calves fed colostrum with added propionic
(Hordeum vulgare L.) varieties were
acid or formaldehyde performed better than
compared. Total lipid content ranged from
3.12-3.56% for cultivated varieties, and up to
calves fed naturally fermented colostrum.
4.6% for CI 12116. The composition of barley
Colostrum can be stored for at least 3 weeks
prior to feeding without affecting calf
lipid averaged 71 % neutral lipid, 9%
glycolipid, and 20% phospholipid. The fatty
performance.
A magnet-activated grain feeder was
acid composition was typical of plant tissue
evaluated as a method of providing more grain
with high levels of unsaturated fatty acids. J.
G. Parsons.
to higher producing cows handled under
group feeding situations. Cows with magnets
consumed more grain and produced more
Utilizing whey components in food.
milk than cows fed grain in the milking parlor,
Optimum conditions were determined for
but the higher milk production did not pay for
ultrafiltration (UF) of whey, delactosed whey
the cost of the additional grain consumed.
concentrate, and skimmilk to remove lactose
Raising young calves in outdoor calf
and soluble mineral salts and leave a
concentrate of higher protein and total solids hutches is being studied. Air temperatures
between 15-65 F appeared desirable for
content.
optimum calf growth the first 4 weeks of age.
Formulas and processing procedures were
developed for cheese-flavored dairy spreads Temperature below 15 For above 65 F were
associated with decreased calf growth. L. D.
· of approximately 5 and 12% milk fat content.
Muller.
These lower fat contents reduced caloric
content and ingredient cost. Milk sugar
crystallization during storage of the spreads
Brown midrib mutants of corn.
prompted omission of whole whey solids from
The brown midrib mutant gene lowers the
the formulas. The use of dried UF whey
lignin content of the vegetative portion of the
protein concentrate resulted in smooth
com plant. This increases the nutrients
texture, good body, and higher protein
available for digestion and productivity by
contei:.t than was present in spreads
ruminants.
containing dried whey or no whey solids.
High producing Holstein cows in early
Dried UF whey protein concentrate also
lactation were fed normal or brown midrib
was incorporated into the caramel-like
com silages with a standard grain ration.
product, dulce de leche, to give a greater
Digestibility of dry matter and forage
smoothness and higher protein content than
components were 3-4% for the brown midrib
did dried whey. However, the concentrate
ration. Total dry matter intake was 16%
had to be added late in the cooking process to
greater, while total digestible dry matter and
avoid whey separation and granulation. K. R.
digestible energy intakes were about 20%
Spurgeon and S. W. Seas.
greater for cows fed the brown midrib ration.
Although milk production did not differ in
Improving dairy cattle through breeding.
this short trial, the potential for greater
Selection for milk production is being
digestible energy and dry matter intake by
compared with selection for type
dairy cattle in early lactation provides the
(conformation). Five current sires average
opportunity to feed higher-silage, lower-grain
predicted increase in milk
rations and to obtain higher milk yields.
(production-selected group) is+ 1702 lb milk Incorporation of the brown midrib gene into
per daughter lactation more than modified
inbred com lines adapted to the northern
contemporary herdmates. In the type
midwest is continuing. L. D. Muller and B. D.
selection group, five current sires average
Shank.
predicted difference is + 2.43, which is near
tops in the Holstein breed, as is + 1702 lb milk
Analysis of dairy products.
per sire daughter.
To aid producers and processors maintain
Daughters of high milk transmitting sires in
the quality of their dairy products and to aid
a 100-cow herd average 1571 lb more milk per
research workers in the Dairy Science
IO-month lactation than high type-group
cows. Production-group cows averaged $732 Department, lab personnel performed 3,800
chemical and 185 bacteriological analyses.
over feed cost ; type-group cows, $604 over
In addition, lactic acid cultures were
feed cost .
propagated for use in cheese research. J. H.
Preliminary evidence indicates that high
·
producing cows have higher incidence of milk Martin.
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Economics
Impact of chang ing transportat ion systems
on grain and farm supply marketing fi rms.
Acreage, yield, and production projections
are being calcu lated for seven grains.
Projections are by crop reporting district, and
extend th rough 1980. Livestock numbers are
being projected a lso.
An economic engineering stu dy wi ll
prov ide data on cost of transporting grain by
truck sizes of l 'h ton, 2 ton, 2'h ton, and
semi-trai ler.
Estimates of grain used for livestock feed
are being made for each crop reporting
district. Secondary data is being collected to
esti mate ferti lize r usage in each district.
Projections will be made throu~h 1980. W. F.
Payne.
Ente rprise production coeffic ients for use
with a budget generator.

A budget d a ta bank for storing crop and
Ii vestock e nte rp ri se budgets has been
developed. The compute r program has a
poten tial to store data for up to 349 different
crop and li vestock en terprises. Production
coefficient s for 42 different livestock ·
enterprises a re c urrently stored in the
computer. C ost coefficients used in
compu t ing tota l costs of owners hip and
operation h ave bee n prepared on 160
d iffe rent sizes and types of fa rm imp lemepts.
H . R. Alle n .
Analyses of adjustments to chang ing ma rket
and price relati o nsh ips for various grains.
The cash fu tures re lationsh ips for the past 5
years for severa l Sou th Dakota grains have
been recorded. Work to re late Minneapolis
and Sioux City bas is hi story to specific
locations in South Dakota has begun. A. B.
Sogn.
Analysis of cap ital avai lab ility for the
financing of rural development.
Pre li mi n a ry resu lts indicate that, in Sou th
D akota: ( 1) There is no ove ra ll industrial
capital supp ly probl em. (2) Problems which
are appare nt affect small firms in small towns.
(3) Locati on d ecisions by ind u stria l firms are
made large ly on th e basis of fac tors oth e r than
th e ava ilabi lit y of local fin anc in g. A ve ry few
firms (a ll of th em small) have been hampe red
in location o r expansion p lans because of
capital restrictions. (4) Small banks m small
towns tend to have less en th u siasm for
industrial development than do others. They
have low loan-to-deposi t rati os and do not use
S BA guaran tees. (5) Rap id expans ion of
industrial capital avai labili ty is possible

through changes in bank practices. Eac h o f
these expansion acti vities is possible wi thout
changing lega l structure or financial securi ty
standards.
Over the past 5 years industr ial financing
from perso nal or internal-to-the-firm sources
has droppe d from 57% to 17% of tota l needs.
Ban ks and indus tria l revenue bonds are now
the mos t important capi tal supply sources,
each providing about 30% of the total. The
state, which began providing loan funds in
1971, now provides 10% of total needs. T. E .
Daves.
Feas ib ility o f d eve lop ing add itiona l beef
process ing faciliti es in So u th Dakota .
Data were collected on the available supply
of beef animals, the assembly costs of these
animals from the producers, the cos ts of
cons tructing and operating five different sizes
ofbeefs laughte ring facilities, and the present
numbers, sizes, and location of beef
slaughtering facili ti es in Sout h Dakota.
Using a transportation model , the location ,
size, and least cost of assembling beefanimals
was determined for slaughter plants in South
Dakota.
·
During th is study, however, inflation has
occu rred to such an exte nt that cos ts est ima tes
have to be updated. Similarly, substan t.ia l
changes have occurred in grain and beef
marketing, which require some adjustments
to the original assumptiom; and findin g,. R. K.
Rude l.
Market determ inants of the potential for
cattle feed ing .
The numbe r of beef catt le fed to slaugh ter
weigh t in South Dakota has been nearly
one-half less than the apparent potential,
based on production of feede r cattle and feed
grains within the state.
Neverthe less, there has been no
app rec iable upward trend in the number fed
during th e last 15 years, w h ile the nation
experienced a la rge increase.
Gra in production is concen trated in the
sou theastern part of the state close to export
m arke t ou tlets, and cattle feeding is well
deve loped in neighboring states to the so11th
and sou theas t. T his means that Sout h Dakota
feeders must buy and se ll successfu ll y in
highly competitive markets for profitable
opera! ions.
Compu terized simulation models were
developed to ana lyze feed lot operations and
spacial advan tages. Relat ive profi tability of
environmen tall y controll ed feed lots

compared to open lots varied from posi ti ve to
negative , depending on labor ra tes.
A sample survey of one coun ty in each of the
eight crop reporting districts showed that
most farmer-feeders fed their own cattle. The
survey indicated a potential for grow th lor
efficient feedlo ts of moderate size, or up to
1,000 head, bu t only wi th more favorab le
price ratios than prevai led during the period
of the study, and only as a part of a quad -,tate
grain-producing cattle feeding area. R, E .
Olson.
Relatjve profi tabil ity and pote nti a l o f va ri o us
livestock and crop enterp rises.
For most farm units in south-central South
Dakota, production of feed grain for uss in
swine operations coupled with buy-sell beef
raising enterprises would provide long-run
optimum returns.
With curren t beef, swine, and lt1 a in prices it
would be mos.t profitable to co ncentrate on
swine and feed_grain production, ren t out the
grazing land, and convert cropland used for
hay to feed grain production for additiona l
hogs . W. G. Aanderud.
Eco nom ics of institutional arrangements for
viable rural communities in the Great Pla ins .
A study designed to· co llect data on private
costs, leve l of u tili zation, and problems
associated with rural community services is in~
the sample selection stage.
W"')
Three rura l counties will 1,e selected on the
basis of size, economic base, and location
re lative to urban areas. Rural and urban
residents of each county will be in terviewed.
Also, the organizations supp lying se rvices in
each county wi ll be surve) ed. W. E. Kamps.
Impacts of inst itutions and government
pol icies on area a nd community
development.
·
Research on t he rural deve lopment impact
of farmer cooperatives and the Fi rst Planning
and Deve lopmen t D istrict was comp leted.
Market ing and farm supply cooperatives
accou nted for 44.6% of the total who lesale and
retail trade of the dis tr ict. The average annua l
sa lary of cooperat ive emp loyees was
approximate ly $3,406 greate r tha n average
annual salary in other who lesale and re tai l
businesses. Service cooperatives cor stitu ted
a substantial proportion of the tax b>lse of the
communities in which they were located,
paying 63.4% of all the state and local taxes .
Cooperatives improved the abilities and
socio-econom ic status of the ir emp loyees and
members. A. Sogn .

Entomology-zoology
Biology, ecology, behavio r, and control of
blood-suck in£ Diptera.
A survey for pestiferous Tabanidae was
conducted in the James River Valley near

Redfie ld. The most numerous species was
Taba1111s similis, which apparently is the

worst tabanid pest of cattl e in the area. There
possib ly is a second brood of this species.
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Chrysops aes tuans was second most
abundant and the most serious pes t of man . A
geographic study of intraspecific character
variat ions ofC. aestuans indicated a definite

'9J

east-west character gradation, which can be
correlated with rainfall amounts.
Two formulrtions of naled were te sted as
ULV aerial ap:µlications to control horn flie s
on range cattle in an experiment at Geddes.
Dibrom 8 at 12 fluid ozJA gave 76 and 86.4%
reduction, while Dibrom 14 at 2 fluid ozJA
gave only 41.7% reduction. Poorer control
with the latter probably resulted from
inadequate cov~rage. E . U. Ba lsbaugh, Jr.

and brought to the campus for pen studies on
lungworm . Treatments showed no apparent
efficacy against lungworm.
When sheep showed signs of distress,
frequent injections of
penicillin-streptomycin, Bicillin, ~nd
anfihistamine failed to save the animals from
death due to the lungworm-pneumonia
complex. In addition to massive infection of
lungs with lungworms in various stages of
development (eggs, larvae, and adults),
culture of lung tissue showed Pasteurella
hemolytica and Corynebacterium pyogenes.
The only hint of success in treatment ~as
been vaccination with an autogenous vaccme
again st Pasteurella prepare~ from infecte~
lung tissue. In the future, this treatment w_1ll
be started immediately after capture of wild
sheep, in an attempt to eliminate one factor in
the pneumonia complex and thereby more
accurately study the effects of the lungw~rm
itself. It is planned ·to obtain six more wild
bighorns during the winter, which is the only
feasible time to capture them by means of
feeding stations and nets.
Attempts to experimentally infect six
Southdown wethers with bighorn lungworms
by three different avenues of transmission
were unsuccessful. E. J . Hugghins.

parasitism to be 212.52 per 100 net sweeps
compared to 441.78 in the untreated check
fields. R. J . Walstrom.
Potential limitations in grass production in
western South Dakota due to insects and
,mites.
The study of invertebrates on a grassland
ecosystem has been accomplished.
Eighty-seven different taxa were collected
from two above-ground treatments. A total of
80 different taxa were collected from an
ungrazed treatment, while only 66 were
recorded from a grazed treatment. Six orders,
the Hemiptera, Homoptera, Coleoptera,
Lepidoptera, Diptera, and Hymenoptera,
together contributed. more than 77% of the
total number of taxa.
The Acari, or mites, are the most numerous
and diverse of the soil group. The large
number and diversity of predatory mites
indicate two or more predator trophic le vels in
the decomposer food web. B. McDaniel.

Ecology and control of western and northern
corn rootworms.
Corn rootworm soil insecticides were
evaluated at six locations in eastern South
Dakota. Plot locations were selected on the
basis on · previous insecticidal history so
greater insight would be obtained on
insecticide interactions. Roots were dug,
washed and rated for damage. Results from
1974 and 1975 were compiled and the
insecticides categorized on performance as
the basis for SDSU recommendations.
Experimental compounds were tes ted in rate
Survey entomologist.
sequences with several methods of
The fall abundance survey for European
application in an effort to find more reliable
corn borer was conducted in 29 East River
materials and methods for corn rootworm
con trol.
·
counti es. The information was used to
An aerial application.of Sevin 4 oil for adul t
compute yie ld losses for 1975 and to estimate
control was conducted to de termine the
population densities for 1976. The corn
feasibili ty of this approach for rootworm
rootworm damage s urvey was conducted at
the same time.
control. Beetle populations remained low for
Alfalfa insect management.
6 weeks post-treatment. Egg counts and root
The 1974 spring corn borer survival survey
The test to compare first~rop with
injury potential are being assessed in 1976.
was conducted in the 15 most heavily infested
second-crop
alfalfa
seed
using
injurious
insect
counties to determine overwintering
A soil insecticide-corn rootworm
control and alfalfa leafcutt~r bees at th e rat~ of mortality.
interaction project was established in
1,500 strawsper acre provided the followmg
Corn borer surveys indicated economic
.alt\cooperation with the North ern Grain Insects
results in 1973 tests: Alfalfa run for first-crop
damage in several southeastern counties.
_.,.) Research Laboratory. The project involves
'seed produced a return of $302.30 per acre
Corn rootworm surveys showed
·
corn rootworm resistance prediction from
(incl uding 394 lb of alfalfa seed); alfalfa run
laboratory reared rootworms, development of
approximately the same percentage loss in
for second-crop seed produced a return of
efficacious insecticide field use patterns, and
treated fields as in previous years. The
$131.60 per acre (including 93 lb alfalfa seed).
amoun t of rootworm damage in first-year corn
e lucidation of unique· bioassay techniques.
The best seed yield of 20 chemical controls
following wheat, oats, and flax was significant.
Re sults with corn _rootworm larvae have
for injurious alfalfa seed insects applied in
The alfalfa weevil survey was conducted on
shown con siderable differences in
.
1975
was
carbofuran
at
I
lb
AI/A
with
414
lbs
susceptibilitie s to several insecticides with
an isolated basis to establish economic levels.
of
clean
seed/A.
Other
tre
atments
providing
both field collected and laboratory reared
· Some fields in the southeast and areas in the
yields 'o f over 300 lb/ A were carbofuran at l l/2 Black Hills showed damage.
larvae. Corn rootw orm resistance to Furadan
lb,
methoxychlor
at
l
l/2
+
diazinon
at
%
lb,
was indicated from these studies. The data
Greenbug surveys on wheat and sorghum
support the need for rotational use _p~tterns of toxaphene at l l/2 lb, lmidan at 1 lb, and
showed low populations and isolated damage.
the registered materials. Larval tox1c1t~ bench dimethoate a t l/2 lb AI/A.
Pea ap hid surveys on alfalfa showed low
Collections o f alfalfa weevil larvae from
populations. D. D. Walgenbach .
marks were established for commercial and
Lawrence County where released
experimental compounds for future
Bathyµlectes anurus were recovered in 1973
comparison . Acetylcholinesterase le~e ls w~re
Nutritional and metabolic interrelationships
showed none of thi s weevil parasite when
determined for adult s and larvae with maJor
employing erythropoietin and nutrients ..
reared to adults in 1974 and 1975. R. J.
differences noted. Variation between
Currently we are initiating sheep stu.d1e~
Walstrom.
po.p ulations of western corn roo!worms were
utilizing toxic levels of manganous chlonde m
apparent. Previous work on re sistance
relation to hematological parameters and .
Environmental implications of pesticide
monitoring with adults has ,been shown to
various blood chemistry components. Rabbit
usage.
.
have little value in relation to insecticide field
The wasp Bathyplectes curcu lionis may m placentas are being utilized to develo_p a .
performance. BUX and diazinon field
technique for the ultrastructural locahzahon
some
cases be able to reduce numbers of
performance values correlated with larval
of intracellular iron. The electron microscope
alfalfa
weevil,
and
consequently
the
amount
topical LDso values .
is being employed to identify intracellular
of crop da mage this weevil does. Six small
Studies were conducted on corn rootworm
protein depots in the placental membranes
alfalfa fields in Lawrence County which were
ovipositional trend s and resultant damag~
associated with iron transport. R. N. Swanson.
following six dates of simulated silage cuttmg. treated about April 25 in 1973 a nd 1974 were
checked by sweeping 1973-1975. Weevil
Effects of ammonia intoxication on
Fall and spring plowing was superimposed on
larvae were reared to the adult stage to
mammalian body tissue function.
the study . Resu lts showe d that economic
determine the degree of parasitism b y B .
Attempts to compare blood and tissue
rootworm damage would occur in fields
curculionis.
ammonia levels for dam and lamb fetuses at 40
where silage was cut after mid-August. There
Those
fields
treated
with
Imidan
at
l
lb
days gestation with previously determined
were no major differences in rootworm
AI/A showed in June 1975 an average number
damage comparing fall and spring tillage
levels at 80-85 days gestation were
of
larvae
su
rviving
the
treatmen
t
and
operation s. D . D . Walgenbach.
unsuccessful. When ewes were
parsitism to be 79.05 per 100 net sweeps
experimentally intoxicated, fetuses were
compared
to
306.11
in
untreated
check
fields.
Lungworm and other parasites in wild
di scovered to be an estimated 90-120 days old.
ruminants.
One ewe that survived the intoxication
Those fields treated with carbofuran at l/2 lb
Six more adult bighorn sheep (one ram and Al/A showed in June 1975 an average number
delivered a normal lamb that was an 80-day
five ewes) were captured in Custer State Park of larvae surviving the treatment and
fetus at the time of intoxication. M. H . Roller.
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Horticulture-Forestry
Improving vegetable production.
NC-7 potato trials were planted and data
taken on yield, maturity, total solids, disease
resistance, and other horticultural
characteristics.
Varieties of green beans, pickling
cucumbers, cabbage and cauliflowers were
planted under irrigation. There was a
significant difference in yield among the
pickling cucumber varieties. It is possible to
obtain two crops of each of these vegetables
per season if proper cultural methods are
practiced.
Varieties of onions, carrots, slicing
cucumbers, squash, pumpkins, sweet corn,
eggplant, cantaloupes, and watermelon were
tested for their yield in this area. Most of these
crops can be profitable under irrigation except
cantaloupes and watermelon.
Individual plant selections were made from
132 different lines and commercial varieties
of bell pepper. P . Prashar.
Trees and shrubs for environmental tre~
plantings.
Ponderosa pine seedlings (2-0) were lifted
twice a week from nursery beds for about a
month commencing as early as possible in .t he
spring (April 10). After root pruning and .
removal of new white roots (ifany), 10 pines ·of
each batch were planted in metal trays and
immersed in a water bath at 68 F . After 4
weeks the plants were removed, carefully
washed, and all new roots over .5 cm were
measured.
In 1974, 80% or more of plants lifted on all
dates and planted directly in the field
survived, although few planted in the
greenhouse developed appreciable numbers
of new roots.
New root development in 1975 was
different. The first plants. lifted (April 10)
produced very few new roots, but later liftings
showed reasonably good new root initiation.
The early liftings, except for the April 10,
liftings, tended to show best root
development.
Fall application (October 25) of simazine +
dalapon and simazine alone were tried prior
. to spring p lanting of green ash. After p lanting,
anothe r treatment of simazine + dalapon was
applied over the p lants. All green ash plants
survived, though some symptoms of si mazine

injury appeared in late June in the fall
treatments. H eight growth at the end of the
growing season showe d as good or better than
average growth of the chemical treatments
over controls. The plots were established in
fa ll-seeded rye, and treatments were applied
in 3-foot bands. P. E. Collins.

Around 150 d ifferent species of perennials
are now planted in typical landscape
situations for evaluation.
NC-7 woody p lant trials were contin ued at
Brookings, Yankton, and Highmore. Twenty
diffe rent woody p lant species were planted
this year at each location and growth
performances were recorded. Numerous
p lants in these collections are superior to
Improved tomato varities or hybrids for home existing species. Mugo pine seedlings from
and commercial production.
various European sources were planted and
Tomato lines already developed for their survival records made. J . E . Klett.
ability to set frui t at low temperatures were
Growth and cold hardiness response of
crossed with varieties of tomatoes used for
woody ornamentals to different nitrogen
mechanical pick ing. From 98 such crosses
sources.
segregated in the field, individual plant
Three different species of Juniperus were
selections were mad e on d esirable
grown in the green house during 1975. Three
c h aracteristics for next year's p lanting.
forms of nitrogen were applied to each. Plant
Six P.I. lines of tomatoes were tested for
growth response by means of dry weight was
their cold tolerance and horticultural
recorded. A simi lar greenhouse experiment
characteristics and will be used in future
with three different Viburnum species is
c rosses.
currently being.conducted.
Seventy-one SDSU hybrid and advanced
Junipers were also grown outdoors in
lines whic h are under d evelopment were
containers with the same forms of N applied.
compa red for yield and other desirable
Temperatures will be recorded from various
characteristics.
·
New commercial hyb,ids and varieties of pots throughout the year. Root hardiness
determinations will also be made. J . E. Klett.
tomatoes were evaluate d. P. Prashar.
Improved fruit cultivars and cultu ra l
practices.
Eight hundred grape seedlings were
planted in the vi neyard. s~veral hundred ne w
grape seedlings w e re started in the
greenhouse. Thirty additional grape crosses
were m ade.
Sixty apple seedlings were planted in the
He ld. Red raspberry cultivars we re again
evaluated. Several apricot seedlings we re
selected for further breeding. Two apple
selections and one p lant introduction were
p ropagated for ei the r second tests or planting
in various parts of the state. R. M. Peterson.

. New plants.
Prunus sibirica of 13 different genotypes
from the old Watertown orchard an d Harbin ~
pear seedli ngs from seed gathered from
~
several trees in the Watertown orchard were
p la nted in a permanent location at Brookings.
These hardy apricots and pears, introductions
by the late Dr. N . E. Hansen, will preserve a
wide base of germ p lasm of these extre me ly
hardy species.
Three additional crabapple cultivars we re
added to the Hansen Foundation Orchard. A
seed orchard of Manchu, Red and Yellow,
Ye llow Siberian, and Nertchinsk crabapples
was p lanted. Three additional hardy
crabapples were a lso planted. R. M. Peterson.

Selection, propagation, and culture of
annuals, herbaceous perennials, and woody
ornamentals.
In flower trials, 350 varieties of flowering
annuals were plante d in Brookings in
de monstrat ion plots typical of landscape
situations. Flower and growth characteristics
were evaluated after each growing season,
and results were reporte d to various
cooperating seed companies and published
for comm ercial growe rs and homeowners.

Analysis of parks and outdoor recreation site
resource potential, and park and recreation
patterns.
The analysis of the 14-page questionnaires
that were mailed to all (308) incorporated
cities in the state was completed. Charts,
graphs, and tabulation of data have been
completed in the areas of management,
personnel, salaries, finances , income,
e xpenses, facili ties, and programs. P. E.
Nordstrom.

J
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Microbiology
Nitrogen-fixing organisms and soil _fertility.
Burning of a tall-grass prairie in the third
week in May appears to have little effect upon
the nitrogen-fixing activity of nodules taken
from native legumes growing in the burn late r

in the season, when compared to those from
adjacent unburned prairie.
Nodulated Astragalus st riatus Nutt.
growing on Gillette Prairie near Deerfield
appears to be very active in fixing nitrogen.
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Rhizobium c ultures isolated from a number .
of native legumes are being studied. We are'
also testing their abi lity to nodulate seedlings
of a dozen or so species of native legumes and
some c ultivated legumes propagated in the

"i,

~ laboratory
and the gre.enhouse. Cultures of
Rhizobium from A. crassicarpus Nutt.
nodulated seedlings of its original host
species. Cultures from Vicia americana Muhl.
nodulated the garden pea. R.M . Pengra.
Market quality of convenience (pre-cooked,
frozen, packaged) foods and bacterial
hazards of such food.
Selected commercial foods are being
analyzed for kinds and numbers of anerobic,
nonspore forming bacteria. Low numbers of
such bacteria have been isolated. The
intestinal type bacteria far outnumber the true
anaerobic, nonspore forming types.
Another objective is to determine the
survival of certain pathogens inoculated into
selected foods. One difficulty has been
storage under conditions simulating
commercial storage. P. R. Middaugh.
Listeria in the environment with respect to
overt listeric infections in livestock.
Baseline studies indicated good survival
and recovery of Listeria monocytogenes from
experimentally inoculated natural and
sterilized samples of soil, water, feces, silage,
and chaff. No inhibition of Listeria _.;as
observed when the natural microbial flora was
present. However, when low numbers (1
organism/IO ml) of Listeria were used, severe

overgrowth by the natural microbial flora
hindered the recovery of Listeria.
A new sampling procedure was developed
where an enrichment broth was used to
suppress the natural flora but allow for the
recovery of Listeria.
Environmental samples are being collected
from selected (involving animal listeriosis
cases) locations in Brookings County. T. R.
Wilkinson.
Purine synthesis, regulation, and mutants of
soil bacteria and nitrogen fixation.
The objecfr; e of this year's work was to
study purine metabolism of wild type
vegetative cells, dorma·nt myxospores, and
germinating myxospores of Myxococcus

xanthus.
The research has provided a better
understanding of what constitutes cellular
dormancy, physiological changes that occur
during cellular morphogenesis, and the
workings of cellular purine uptake, salvage,
and de nova synthesis. C. A. We stby.
Arboviruses affecting man and other animals.
A rapid and economical arbovirus detection
method has been developed using a
computer-assisted counter.
The Coulter Counter technique of assaying
viruses and antibody was successfully applied

in assaying other microbiological materials
such as bacteria (salmonella) and toxin
(staphlococcus). A computer model to
simulate WEE and SLE virus epidemics in
South Dakota horses, pheasants, and man has
-been developed. The model is used to study
ecological environments in the Oahe
irrigation district and to estimate the threat of
encephalitis to animals.
Level ofarbovirus exposure in every county
of eastern South Dakota's human population
was determined by 10,000 serological tests.
Approximately 8% of the people have WEE
and 4% have SLE viral antibody. G . C. Parikh.
Animal waste management with pollution
control.
A new method was developed to detect
pathogenic Salmonella bacteria in lakes and
rivers . Salmonella cells are detected by very
specific serological reaction with the cells as
antigens adsorbing on latex particles that
were coated with commercial Salmonella
antiserum.
To differentiate ruminant fecal pollution of
water from human sou rces, a new method was
developed to detect a specific rumen
bacterium, Streptococcus bovis, a fecal
streptococcus in environmental river and lake
water samples. J. Fuller, P.R. Middaugh, and
J. C. Nothnagle.

~Plant Science
Breeding of superior field corn hybrids.
Four yellow inbred lipes of corn were
released for public use . They·are: SD9, SD 18,
SD24, and SD28. SD18 is the first South
Dakota inbred with two-eared tendencies to
be released.
Synthetics being advanced consist of two
for two-earedness, which are being
developed in cooperative effort with a
commercial company, and one for root rot
resistance. A regionally adapted synthetic of
exotic material crossed with germ plasm from
the northern states and Canada is being
developed in conjunction with three other
experiment stations and two commE:rcial
companies.
Progress was made to place the brown
midrib gene in adapted inbred lines as part of
a project with the SDSU Dairy Department
directed toward the development and use of
low lignin corn for si lage.
Yield trials were conducted at three
locations in the state and consisted of a small
amount of testing of 3- and 4-way hybrids,
several diallel cross tests of inbred lines, and
two regional cooperative trials. D. D. Shank.
Breeding and testing wheat.
Yield increases of 8 -24% over Sage, a good
commercial variety, were observed in the
replicated yield tests of SD lines at Brookings.
- ;; Some of the new lines are semi-dwarfs and
some resist leaf rust. We have not previously
found differences ofthat magnitude involving
SD bred material.

A

Backcross transfers of genes for higher
levels of seed protein from Nap Hal, PI
255141-1, and Hand in Centurk or a
semi-dwarf breeding line have been .
identified and are being purified and
increased. We also are bringing together these
three genes for higher seed protein.
Immunity from leaf and stem rust also have
been transferred into Centurk, into a
semi-dwarf breeding line, and into an
Agent/4* Scout type from Hand. The rust
genes originated in Transfer and Agrus. The
Oklahoma line, CI 15322, immune from streak
mosaic, was identified as having a
translocation from wheatgrass. We have
backcrossed the gene for immunity into an
Agent/4* Scout type and are purifying it for
immunity as well as selecting for good
agronomic type. The SD line, CI 15092,
immune from streak mosaic, has been the
source of several apparent translocations
induced by irradiation. D. G. We lls.
Breeding and testing of superior grasses
adapted to South Dakota.
The main thrust in the grass breeding
program has been to fill the need for summer
pasturage.
Smooth bromegrass, a cool-season grass,
has been selec'.ed for regrowth capability
when sufficient moisture is present. An
intensive selection program resulted in four
genotypes from about 40,000 plants
originally. Seed from a synthetic of these
plants is being tested at four locations in the
state and in four other states.
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Native warm-season grasses are being
selected for desirable agronomic
characteristics which would make them
u·s eful in summer pastures. An increase field
of a prospective big bluestem cultivar was
p lanted at the Southeast Research Center.
Selection for seed retention in tlie lowland
grasses adapted to flooded land, reed
canarygrass and creeping foxtail, has been
made. A synthetic variety of creeping foxtail is
under test at three locations in South Dakota.
J. G. Ross.
Grain sorghum breed ing and production.
Research with grain sorghum emphasized
earliness, cold tolerance, and greenbug
resistance.
The most significant result of breeding for
earliness is our continued progress toward
development and release of the A line of SD
106. Preliminary yield tests are very
promising, and sterility of this new A line
appears to be quite stable. SD 106 hybrids
will be extensively field tested in 1976.
Most cool tolerant lines were very late in
maturity, thick-stemmed, tall, or otherwise
unproductive, but many did produce viable
seed. No frost tolerance was observed or
expected, but differences may be found in the
minimum effective growth temperature of
some of these lines.
Greenbug-resistant populations obtained
from Kansas were selected for field tolerance
to greenbugs. Adapted lines which were
resistant to green bugs can be used to transfer

resistance into both R lines and male sterile
components.
The ongoing program in te sting and
development cf early grain sorghums is being
curtailed by the impending termination of this
project, due to lack of funds. Breeding
materials will be placed in cold storage,
pending renewal of the program, mass release
of lines and populations, or transfer of
potentially useful lines to the Nebraska
Experiment Station at North Platte. A. 0.
Lunden and G . W . Erion.
Spring wheat breeding .
Several lines show sufficient yield potential
to be worthy of release to South Dakota
producers. The milling and baking quality of
these same lines will be evaluated.
Research studies relating to variety yield
and other character responses to different
fertility levels have been continued. A
program to screen and select resistance to
common root rot from advanced breeding
lines and commercial cultivars was initiated,
and attempts are being made to evaluate lines
for scab resistance. R. W. Py Iman, Jr. , and G.
W. Buchenau.
Development of oats, flax, and rye adapted to
South Dakota.
The stiff-strawed, high protein oat 'Spear'
was released to the public.
A simulated hail study on oats has shown
that losses are the greatest when damage
occurs in the late boot and heading stages ."
The percentage of natural blast varies with·
variety and environmental conditions. The ·
blast percentage did not correlate with yields
when seve ral varieties were compared .
A small increase of SD 711045, a short,
stiff-strawed oat, was made this year. Its
performance in South Dakota has been very
good.
Chick feeding trials have shown varietal
differences in oats, with the h"igher protein
varieties giving better gains.
Samples were taken at weekly intervals and
will be analyzed for N, P, and K to determine
the uptake and concentration at various stage s
of oat development.
Sixty short plants were selected from a
spring dwarf x winter rye cross. These will be
tested for winter hardiness and height.
Several crosses with dwarf ryes are being
increased. Three different dwarf lines are
being used .
From a Cougar/VonLochow cross, 200
S"ingle second-generation heads were
increased. The se will be yield tested and the
better lines allowed to cross pollinate in a
recurrent se lection program. D. L. Reeves.
Breeding and !esting of barley for South
Dakota and upper midwest conditions.
Cooperative research on the lipids of barley
and other cereal grains continued. The
highest oil entries will be used to develop
barley varieties with 5% oil. This increase in
oil content will improve the caloric content
(nutritional quality) of the crop.
The varietal improvement program
includes the breeding and testing of 2- row
and 6- row spring barleys and 6- row winter
barleys for feed, forage, or malting uses under
dryland, irrigated, or summer fallow
cultivation. P. B. Price.

Soybean breeding and oilseed production .

Some commercial soybean entries have
proven to be highly competitive with the best
standard varieties, in testing throughout the
state. However, variety selection is yery
importan t, as many are totally unadapted
where they are merchandised. Desirable new
varieties include Harcor, Evans, and
Hodgson.
Thirty-inch rows are nearly always better
than 36- to 40-inch rows, and even greater
superiority of "drillplant" spacing has been
proven for erect types such as Hark, Corsoy;
and Wells, but row widths of 10-15 inches are
of less yield advantage for spreading types
like Chippewa.
Granular "Implant" inoculum was te sted in
virgin soybean soil in competition with both
standard seed inoculation and experimental
aqueous implant inoculum. All treatments
except aqueous implant Rhizobia resulted in
exce llent nodulation. A. 0. Lunden and C. W.
Erion.
Flax breeding, cultural practices, and disease
resistance.
Greenhouse plantings have produced
segregating populations from which
individuals will be selected to develop
flaxseed varieties with high yield, a high
content of good quality oil, good agronomic
characters, and disease res.istance.
Tests will be conducted in cooperation with
workers in Minnesota, North Dakota, and
Canada. C . L. Lay.
Seed production of breeding lines of
insect-pollinated legumes.
Ten alfalfa forage yield trials were
harvested at several locations in th e state.
Five alfalfa clones selectec\ as parents of a
synthetic pasture variety were vegetatively
propagated in the greenhouse, and two Syn.-1
plots es tabli shed.
One experimental alfalfa synthetic was
tested for resistance to·wilt and phtophthora.
Carroll birdsfoot trefoil is recommended for
use in South Dakota. M. D. Rumbaugh.
Cultural practices for improving crop production.
Chisel plowing in the fall appeared to give
slightly higher yields of corn and beans than
moldboard plowing in the fall. Chisel plowing
in the -spring with points or twi sts gave lower
yields than moldboard plowing in the spring.
This is partly due to moisture los ses from
chiseling in the spring.
A rotation experiment indicated that
soybeans were more capable than corn of
withstanding the 40 days of drought
experienced in midsummer 1975.
A new study was an attempt to grow
continuous soybeans. This was encouraged
by the high cost of nitrogen fertilizer for corn
and the increasing problems with corn
rootworm control.
Another new study involves soil nutrient
depletion and corn residue removal. To some
people, plowing down residues is an
unnecessary waste and they should be fed to
livestock. With the development of new
machinery designed to harvest, stack, and
store residues, together with the current high
prices for feed , the temptation is strong to u se
all residues for livestock consumption. This
experiment was designed to measure the
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merits of thi s practice from a standpoint of
fertility maintenance and stability of crop
production. F. E. Shubeck.
Crop and soil management with and without
supplemental water.
Field experiments on solodized
solonetz-like soils with intensive claypan
development were continued. The entire
experimental area was broken out of alfalfa
and planted to corn in 1975. Additional
irrigation water was made avai lable to give a
truer measurement of the influence of deep
tillage and soil amendments on crop
performance.
Drain water quality continued to be higher
than expected. The volume recovered in 1975
was equivalent to 0.23 in of water on the
irrigateg portion (5.9 acres).
The 1975 crop yields were increased 14%
by deep plowing done in 1969. The increase
was almost the same in irrigated and
._
nonirrigated plots. Irrigation increased corn
yield s by 198% on deep-plowed, and 228% on
shallow-plowed plots. No conclu sive
observations on soil amendmen t effects were
made. L. 0 . Fine .
Efficiency of beef cattle production with
various methods of land use and cattle
management.
Basic pasture regimes were: (1) native , (2)
short-season, and (3) full- season tame series.
The native sward was mainly a mixture of
cool-season grasses. The short-season tame
·pasture consisted of a mixture of 'Teton'
pasture alfalfa, ' Achenbach' smooth
bromegrass, and 'Oahe' intermediate
wheatgrass. The full-season series pasture
system included this same alfalfa-gras s
mixture and separate paddocks of 'Nordan'
crested wheatgrass, ' Piper' sudangrass or
'Summe r' switc hgrass, and 'Vinall ' Russian
wild rye.
.
The full-s e ason tame series pastures
permitted the highest stocking rate and the
native regime the lowest. Average weaning
weights of tester calves were simil ar for the
native and short-season pasture systems. The
series system showed a 3 kg weaning weight
advantage over the native treatment, provided
the longest period of grazing, and requireq the
least stored feed in drylot. However, the
return to labor and management was lowest
for the full-season system and highest for the
short-season pasture system.
No bloat problems were encountered from
grazing the alfalfa-grass mixture, and the
alfalfa persisted well in both the short- and
full-season regimes. No reproductive
problems were associated with any of the
pasture systems.
Alfalfa establishment studies compared
methods, varieties, and seeding rates.
Switchgrass and sudangrass pastures were
compared for milking dairy cows, and
cool-season grasses evaluated for irrigated
pasture . The eva luation of large hay
packaging systems is continuing. C. R.
Krueger, L. B. Embry, and H. R. Allen.
Range improvements.
Results from a range interseeding
equipment trial suggests an establishment
advantage with wider furrows .
Field plot research was finalized on annual
grass control and fertilization in range .

~

reliminary results show (1) annual grass can
be controlled with atrazine, (2) multiple
applications show tendency for reduced
perennial forage production, (3)
N-fertilization is effective in increasing forage
when annual grass is controlled.
Field activity on crested wheatgrass
fertilization was finalized at 4 locations .
Responses to lower rates of annual
applications appe::\r ·to be economical,
especially for hay.
Cooperative sod webworrn research
indicated that 2,4-D significantly hastened
range recovery.
Irrigated alfalfa research has demonstrated
(1) production differences among varieties, (2)
inconsistent responses to fertilizer, (3) yield
potential of 7 ton/A on loam soils, (4)
establishment differences with starter
fertilizers on clay soils, (5) differences in
variety resistance to Phytophthora root rot.
J.R. Johnson.

Production systems controlling the
movement of N,P, and other nutrients in
soi l-plant-water systems.
Nutrient contents of rainwater were
approximately: trace to 0.25 ppm for soluble
P04-P ,.trace to 0.3 ppm for,total PQ4-P, 0.5-2.0
ppm for NH4-N, 0.3-1.5 ppm for NOa-N, and
3.0-1.5 ppm for K. Much of the P and N
appears to be from meteoric particulates and
insect excreta deposited in the collectors prior
to the rainfall.
The P content of precipitation that passed
through the plant canopy was increased about
or 4 times when the plants were growing
,.,.)apidly and a very small amount after the
crops matured and normally would have been
harvested. NH4- and NOa-N in the
precipitation usually decreased as it passed
through the plant canopy of oats and corn. The
plant canopy leachate .concentration from
corn and oats were simil.ir. E . M . White .

A.3

Sulfur trials show that added sulfur
increased the early growth of both corn and
oats, but that it did not increase the yield of
either crop. P . L. Carson, R. Gelderrnan, R.
Ward, and B. _Byrnes.
Determination of soil properties causing
ecological selection of range and pasture
plant species.
Growth of small oat, corn, spring wheat, and
western wheatgrass plants is reduced if a
constricting force greater than about 4 bars is
applied to the upper part of roots. Growth is
stimulated by a pressure of about 2-4 bars.
At high pressures, a slower movemer.t of
water, nutrients, and plant foods may reduce
growth. At low pressures, a growth regulator
may be involved, because the movement of
material should not be affected by the low
pressure.
The total N and organic matter of cultivated
Williams surface soil increased respectively
about0.001 and 0.02o/~ per year during8years
of use as tame pastures. Available P decreased
and bulk density increased during the period.
Effects of prescribed burning of forest and
rangeland are relatively short- term if the soil
is not heated to a high temperature . Heating a
prairie soil for a few minutes at temperatures
of 300-400 C increases the NH4-N, NOa-N,
and available P . Total N and organic matter
contents may increase if sufficient partly
burned plant fragments fall on the surface and
become incorporated with the mineral soil.
The organic matter content of the mineral soil
decreases only if the soil i"s heated to a high
temperature. E : M. White.

Crop and soil management and associated
plant-environment relationships.
The evaJuation of soil temperature effects
on alfalfa growth was continued. Straw mulch
applied after cutting alfalfa in 1974 increased
first-cut alfalfa yields by approximately 25%
in 1975 at Highmore.
Growth chamber experiments are being
Development of soil testing procedures and a
continued to verify that optimum root ·
soil testing program for determining soil
temperatures are about 70 F and crown
fertility.
temperatures are about 90 F for alfalfa. These
An excellent relationship between
expected yield increase from added nitrogen results would be valuable particularly where
alfalfa is grown for seed.
and the nitrate-nitrogen present in the soil
The growth of eight inbred lines was
was found for mall grains. Farmers are now
being encouraged to use this soil test as a basis evaluated under three soil temperature
regimes (cool, standard, and warm) in the field
for determining the nitrogen needs of their
at Brookings. Several of the inbred lines
crops.
Sulfur-coated urea was determined not to appear to grow almost as well under cool as
be as effective as ammonium nitrate apd urea warm temperatures.
Growth cham her experiments are seeking a
for grass production. Under certain
circumstances the nitrogen from urea was lost technique to select corn plants, in the e:uly
stages of growth, that have the ability to grow
before the grass could use it.
Nitrogen rate recommendatfons have been in cool soils. Such a technique would greatly
aid corn breeders in the northern corn belt
developed for cool-season grasses for the
various areas of the state. The movement of states. P. D . Evenson.
Occurrence, effect, .and control of bacterial
nitrate-nitrogen in the soil profile was
studied. Normal soil fertility management and plant diseases.
Bounty 208 spring wheat was used to study
cropping programs should keep
nitrate-nitrogen losses to a minimum.
the role of seed borne Pseudomonos syringae
in the eventual development of wheat leaf
Starter fertilizer experiments with corn
necrosis. P. syringae originating as
have established phosphorus levels above
which added phosphorus has very little value . seed-borne contamination can move as an
epiphyte (nonparasitic) from the seed to the
The lime studies show that added lime did
cause small yield increases at some sites, but leaves of wheat, maintain itself as an
At.hat these yields were not profitable.
·
epiphyte, and finally induce a leaf necrosis
when the environmental conditions are
~ The evaluation of the nitrogen needs of
sui table . A toxin which resembles or is
sunflowers indicates that a lower level of
nitrate-nitrogen is needed for high yields than identical to syringomycin has been isolated
from wheat isolates of P. syringae. J . D. Otta.
is needed for small grains.
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Identity, extent, and control of forest, shade,
and shelterbelt tree diseases.
Control of damping-off of Colorado spruce
was attempted. Caplan increased first-year
survival significantly, while polyram gave no
significant increase. Benomyl + nurelle
increased survival significantly, while nurelle
gave no significant increase. Benlate +
nurelle-drench in combination with captan
seed treatment gave the greatest total survival
and was significantly greater than the captan
treatment alone.
It may now be possible to replace methyl
bromide-chloropicrin fumigation with st:. ed
treatment and drenches for the control of
damping-off. This is desirable because soil
fumigation in some cases seriously retards
tree growth.
Benomyl is presently the only chemical
cleared for use on cedars which will give
satisfactory control of phomopsis blight.
Additional effective fungicides need to be
identified to help prevent the development of
ressistance to benomyl. Twenty-five
fungicides have been tested in vitro to
determine their toxicities to phomopsis.
Triphenyl tin hychloride, chlorothalonel, and
difolatan were selected for field testing
because of their high in vitro toxicity to
phomopsis. J. D. Otta.
Effect of foliar diseases on quality and yield in
forage grasses.
In 1972 a trace ofbrome mosaic was noted
in the plots of smooth bromegrass selected for
rapid regrowth; 43% of the selections were
infected by 1974, with infection intensities
from 20-100%. The disease spread and
intensified during 1975. Since brome mosaic
occurs infrequently and in restricted areas in
the field, the disease has received little
attention.
Preliminary greenhouse studies of mosaic
infected bromegrass have shown reduction in
ti)lering, height, heading, and yield. Tilleriog
was reduced 45%, height 29%, heading 60%,
and dry weight 44% in the variety Saratoga.
However, one selection was only lightly
affected, indicating possible tolerance.
At this time, spread ofbrome mosaic cannot
be explained. Clipping in the greenhouse
failed to spread the virus. Infection was
obtained once with soil from infected areas.
The nematode genus Xiphinema has been
reported to be a vector, and the species X.
americanum occurs in high numbers in these
plots. Studies to verify nematode transmission
have been initiated. C . J. Mankin and J. G.
Ross.
Control of the major diseases of hybrid corn
through the development of early disease resistant inbred lines.
Three new inbred lines of corn were
released in 1975 through the South Dakota
Agricultural Experiment Stat.ion. These early,
new inbred lines are SDp309, yellow seeded;
and SDp316\V and SOp317W, both white
seeded. SDp316W an,1 SDp317W are being
con erted to yellow seeded lines and
expected to be released in 1977- There is a
demand for white seeded inbred lines af
parents in making hybrids for human
consumption. White seeded corn is used in
rather large volumes in the production of table
syrups, hominy, grits, etc.

Currently used white hybrid s are highly
susceptible to such major corn dise ases as
stalk rot and root rot, which cause serious
lodging and yield losses prior to and at harvest
time.
Inbred line SDp309 is resistant to root rot,
stalk rot and smut and highly resistant to
first-brood corn borers. It has a strong stalk
that is resi stant to lodging and increases y ield
when used in making new hybrid s. Inbred
lines SDp316W and SDp317W are
moderate ly resi stant to root and sta lk rot but
susceptible tu corn borer. C. M. Nagel and J.
Jenison.

I so lates of Pyrenocha eta te rres tris trom
roots of corn, sorghum , soybean, alfalfa, flax,
and pigeongrass were pathogenic to alfalfa
seed lin g roots and caused vascu lar root
.1ecros is in 2-3-month-old and 3-year- o ld
·
alfalfa pla!lts.
Downy mildew c.:iu sed extensive spring
death of plants in a farmer's !'ield seed ed in
late summer the prr,dous year. In fo llow-up
tests, th e path ogen caused seedling deaths
when inoculated at the cotyledon stage and
exte nsive shoot deaths in the fie ld in earl y
spring when plants were infected as see"d lin gs
in the fall. G. Semeniuk and M. D. Rumbaugh.

Control of wheat diseases in stubble mulch
Toxigenic and pathogenic capa 1ilities of
culture.
fungi isolated from animal tissues and their
Surface residue at Highmore did not affect
feeds.
foliage disease of wheat during the initial
Fungal cultures obtained from necrotic
season of tests. In a very dry season, surface
rumen w alls, placental tissue, feta l stomach
residue did not achi e, e its water-catchin g and
contents, and feed suspected of con tributin g
water-holding potential; no yie ld response
to animal deaths were maintained.
was detected.
Most cultures are not iden tifi ed to spec ies.
Populations of plant parasi tic nematodes at
Predominantly, they are members of
harvest were lower under surface residue
Pe nicillin, Aspe rgillus. Mucor, and Rhi zopus
than under no residue. G. W. Buchenau, J .
spec ies. Water ex tract s ;if random isolates
Smolik, and W . S. Gardner.
cultured on wheat proved nontoxic to ti ssue
Biology and control of nematodes associated
culture monolayers and to female white mice
with field crops, grasses, and legumes.
injected intraperitoneally. Eth yl ace tate
In cooperati ve stud ies, ne matqde number,
extracts of some were toxic to brine $hrimp.
biomass and taxa data were obtained from
Most feed samples subm itted by farmers
sites in Califo:nia, Colo-ado, and Washington.
and fee d suppliers for tox ic mold or afl atoxin
Ne-r:atodes cv nsti tut e a substanti al
assessment proved negati ve. Many such
proportion of th e below-ground invertebrate
samples were suspected to relate to animal
deaths or to poor animal health . A few sa.mpl es . b iomass at all sites.
T1l Colorado, moisture was very limitin g
of she lle d corn and.of silage we re so h"eav il y
except for early in th e season, and nematode
molded that persons submi ttin g th e samp les
were advised not to feed the matuial. G.
numbers showed a decline throu gh most of
Semeniuk and W. U. Knudtson .
th e growing seaso n. In California, nematode
biomass was found to nearly equal that ·
Epidemiology and control of wheat streak
determined in an earli er study in South
mosaic virus.
Da kota. In Was hin gton , samp les we re
In 1974, early- planted winter wheat at
obtained from grazed, ungrazed, and naturally
Martin yielded signi ficantl y le ss th an lateburned range. Initi al results indicate little
pl anted wh eat due to wheat streak mosaic
effect on nematode populations due to ei th er
virus (WSMV) infection and Brom us tectorum
burning or graz in g.
infestation.
Nematode control in sprin g wheat by using
Standard HRW wheat c;.i ltivars S?.ge, Gent,
nematicides increased yie ld s 20-32%: I n
Scoutland, Centurk, Eagle, and Scuut 66
alfalfa, nematode control increased yie ld 18%.
showed greatest tolerance to WSMV under
Nematicide treatmen t of so rghum increased
natural infection ; while Minter, Hum e,
yields 18-34%. Several studi es were
Winoka, Bronze, Nebred, and Hi-Plains were
conducted on corn, and in all instances
least tolerant, based upon yields at Quinn .
nematode con trol increased yie ld s.
Six tolerant cultivars were compos ited and
D ependi ng on th e rate of nematicide app li ed,
p lanted at Martin to produce a synth e tic
corn yie ld s increased 22-55%. Initi al resu lts
wheat with broade r tol erance to WSMV.
also indi cate some benefit of nematicide
Ultrastructural cytopathology of ND 18
treatme nt on first- year corn. J . D. Smolik.
strain of barley stripe mo , aic virus (BSMV )
Root-infecting fungi.
was determined in barley a,i d corn leaf ti ssue.
A replicated greenhouse seed lin g test of
Inbred corn SCP2, Oh7B, Oh45B, and N28
102 vari eties and proprietory numbers of
were susceptibl e to WSMV; Golden Bantam,
alfa lfa to Pyrenochaeta terres tris showed
Golden Cross Bantam, Oh43, Oh24, H93, and
differences in intensity of root reddening and
B37Ht were immune from WSMV by
p lan t stunting.
mechanical transmission. W. S. Gardner and
Thirty-fi ve of the entries appeared to have
V. Lengkeek.
resistance to th e pathoge n. Water extracts of
the inoculum severe ly stunted Ranger alfal fa
Foliar and root diseases of alfalfa.
and Lin ott flax root e longation. G. Semeniuk.
Thirty-five commercial alfalfa var ieti es, 25
annual Medicago species, and 600 p lants of 10 Crop performance testing.
Crops grown in 1974 were: spring-seeded
Medicago sa tiva selecti ons showed important
wheats, 40; winter wheat, 30; oats, 30 ; barley,
resistance reactions to Leptotrochila
12; rye, 12; alfalfa, 20; gra in so rghum hybrids,
m edi caginis .
Phytophthora megasperma caused
52 ; and corn hybrids, 199.
significan t mature stand losses in irri gated
The 1974 variety trials were harvested at
alfal fa fields in western and east north-central
nine sma ll-grain locations. Recommendations
parts of South D akota.
to farmers, ranchers, and othP. rs in
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agribusiness were based on this information.t )
Vari e ty trials seeded for th e 1975 crop· year
included the following: winter wheat, 32; rye,
13; sprin g-seeded wheats, 36; barley, 17; oats,
24; corn, 203; and grain sorghum , 41.
Small-grain trial s were at 10 location's. J . J.
Bonn eman n.
Seed testing.
The seed testin g laboratory tested seed
samp les from the fo ll owing sources: service
samples, 5097 ; ce rtificati on samp les, 1501 ;
State Department of Agriculture samp les,
384; and research, 286. R. C . Kinch:
Seed certification .
A total of 45,849 acres of533 prod·.,cers was
inspected in the seed certification program. J.
Q. Colburn .
Foundation seed stock division .
The Foundation Seed Stock Di visjon
produces and main ta ins seed of superio r
geneti c variet ies as a serv ice to certified seed
growers for the benefi t of South Dakota
farmers .
Varie ty
Culbert Flax
La rker Barley
Prim us II Barley
Kitt Wheat HRS
Era Wheat HRS
Botno Durum
Wright Oats
Burnett Oats
Froker Oats
E-76 Oats
Spear Oats
James Hulless Oats
Rymin Rye
Sage H RW Wheat
Gent HRW Whea t
Bronze HRW Wheat
Winoka HRW Wheat
Hodgson Soybeans
Wells Soybeans
Harl an Soybeans
H arcor Soybeans
Corsoy Soybeans
Lodorm Green Needlegrass
Pierre Side-Oats Grama
Oahe Int e rm ed iate Wheatgrass
Travois Alfalfa
Summer Sw itchgrass
Single Cross Corn
Inbred Corn
J.B. Weber.

Acres
168
41
14
10
40
40
50
40

~ti)
43

2

30
30
35
7
7

12
10
10
l
7

1
2

7
20
2

21
15

Evaluation of visual protein separation
boards for determining protein content of
bread wheats.
Fifty visual protein reference boards have
been prepared-19 for hard red winter wheat
and 31 for hard red spring wheat.
They will be distributed to cooperatin g
eleva tors under th e direction of th e Sou th
Dakota Wheat Commission. The project is
closed. R. C. Kin ch.
Nucleic acid and protein synthesis in winter
cereals.
The hardiest winter barleys have been
found to cont ain low leve ls of ri bonuc lease I. \ )
in seed ling ti ssue . Twenty-four-day leaf
~
tissue of these cultivars a lso contains few e r
and lower amoun ts of enzymes capable of
degrading RNA. High RNA-degrading

-

.

activity is consisten.tly found in the best
yielding cultivars. The se lection process for
hardiness has been shown to affect the
presence of enzymes with similar
RNA-degrading activity. Evidence has been
collected here which shows that the selection
for high leve ls of hardiness in winter wheat
and barley often resu lts in lower yield
potential, parjicularly when ex treme freezing
conditions aTe not a hazard.
The ten tati ve condus ion is that e ith er low
activity of ribonuclease directly contributes to
hardiness , or low activity prevents optimum
plant growth, which under certain conditions
is an adjunct for survival. D. C. Kenefick and
E. I. Whitehead.

emerging as a serious seed pest in semi-dwarf
spring wheat, although it is not a significant
problem in the taller varieties.
Bifenox is being developed as a
preemergence cont~ol for wild buckwheat
and other broadleafweeds in wheat, oats, and
barley.
Studies relating to herbicide drift hazard s
were continued. W. E. Arnold.

Physi o logy of the flax plant in relation to seed
prod uction and q uality of oil.
Thirty-eight grow th regulating chemicals
were applied at seedling, early bloom, and
post-bloom stages to modify flax performance.
TIBA at the early bloom increased yie ld 2.8%,
and other an ti auxins had nearly significan t
yie ld advan tages when applied at certain
Plant growth control.
There jg a growing interes t among farmers stages of growth. Ten treatments reduced
yield.
for a h«:Jrbicide for weeds previously
Of 21 characteristics measured, number of
considered as hard-to-control. Avenge,
MSMA, and Hoe 23408 are compounds being seeds/boll, plant height, and panicle width
accounted for much of the variability in yield
developed for wild oat con trol in wheat.
These compou nd s control wild oat equa l to or in four out of five trials. Other characteristics
better than the current herbicides labeled for which were significant in certain trials
thi s use. Their advantage over barb,m is that included boll size, seed size, and proportion
of secondary branching. Bolls/area was not an
th ey can be applied at a lat er date.
important characteristic in any trial. Numbers
_.MetribL1zin and !PC are being developed
for control of downy brome in winter wheat. of basal, stern, and panicle branches were
negatively correlated with and fai led to
Presently, no con trol of downy brome is
contribute to variability in yield. C. D .
availabl e. Control of downy brome would
Dybing.
mean more continuou s wheat and less
summer fallow, greatly increasing winter
Soil landscape characteristics affe cting land
wheat production in South Dakota.
use planning and rural devel o pment.
Trifluralin is being developed for control of
Approxirn<1tely 1.5 million acres were
reen foxtail in spring wheat. Green foxtail is surveyed by the South Dakota Cooperative

Soil Survey this reporting period. The field
mapping for these soil surveys is done by the
Soil Conservation Service, with legend and
correlation assistance by the Soil Survey
group at the Agricultural Experiment Station.
Five county soil surveys were published :
Marshall, Mellette, Hughes, Sully, and Todd.
These modern soil surveys are interpreted for
best land use, for crop and range yields, and
for forest, recreational and wetlands
management. These county soil surveys are
available at Soil Conservation Service and
Extension offices free of charge.
A procedure was developed cooperatively
with the Soil Conservation Service and the
South Dakota Department of Revenue for
evaluating agricultural land using soil survey
data, land sale prices, and county agricultural
production data and expenses.
A format for computerizing soil maps was
developed so that the data can be presented in
summary form to users.
A study was completed showing that soil
test results are significantly related to the
classification of the soil.
The study relating the influence of soils on
LANDSAT spectral reflectances (satellite
imagery) was continued. A generalized
training set permitted recognition of corn,
small grains, grass, and water at 94% accuracy.
Training data were then separated by
vegetation category, and soil differences were
investigated. The most pronounced
differences were found among the corn data
where soil associations could be identified
correctly 73% of the time. F. C. We~tin.

Rural.Sociology
Th e recreational be havi o r o f So uth Dakotans.
Field interviewing of positional community 2 for data collection. Analysis of the data is
presently being conducted. R. M. Dim'it.
Slightly less than half. of the variance in
leade rs has been initiated. R. T . Wagner.
snowmobiler innovativeness is exp lain ed by
Po pulation a nd so ci a l c hanges.
se lected personal and socia l psychological
Year 1980 population projections for South
Factors associated with farmers and ra nche rs
variables. The adoption decision making
Dakota were based on the assumption that the
leaving agric ul ture .
mod e l does not hold for snowmobiler
, 1970-80 tre nd would be essentially the same
The research instrument was developed
d ec ision making. Commercial dealers are th e
as the trend for 1960-70. The South Dakota
and interviewer training completed for the
most important sou rces of information to
departmental interviewers and the district
1980 population is projected at 627,071, a
South Dakotans in deciding to purchase a
supervisors of the Cooperative Extension
decrease of 38,436 or 6%.
snowmobil e. R. H . Anson.
Service. Supervisors then provided training
Population projection models for South
for their county personnel during district
Dakota in 1980, 1985, and 1990 use three
Community lead ers h ip and organizational
growth models. Low growth model estimates
conferences.
interrelations in Fall River and Meade
During this period, some co unti es had no
population of 633,055 for 1980, 615,899 for
counties.
The field study regarding structure of 142 farm sa les, and in others th e p ressures of other 1985, and 607,040 for 1990. The high growth
model projects South Dakota population to be
responsibilities precluded collection of data
vo lunteer service organization s has been
726,447 in 1980, 779,480 in 1985, and 842,717
comp leted, coded, tabu lated, and a compute r by th e agen ts. The study was modified by
moving to coun ties in planning distri cts 1 and in 1990. M. P . Ril ey.
will be used in analysis.

Veterinary Science
•&

olibacillosis and salmonellosis in calves.
Serotypes of E. coli important in calves in
South Dakota have been identified. More
than 600 isolates were examined .

A suckling mouse test has been developed
which is sensitive to the heat stable
enterotoxin produced by enteropathogenic E .
coli. Heat labile enterotoxin has been
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detected in E.coli isolated from calves . This
discovery has not been reported by any other
researchers to date .

Salmonella is difficult to evaluate by the
fluorescent antibody method. Culture
identification and serotyping have been more
successful. R. P . Ellis, R. L. Pierce, and M. E.
Berge land.
Deer diseases in South Dakota.
From July 1974 to June 1975, specime ns
from 24 deer were examined. Diagnostic
procedures included postmortem
examination, histopathology, bacteriology,
virology, clinical chemistry, toxicology, and
parasitology.
In five instances he morrhagic dise ase was
thought to be the result of epizootic
hemorrhagic disease {EHD) virus in fectio n .
In three cases infection with C lostridium or
Pasteurella bacteria was suspected as the
cause of hemorrhage. H e morrhage was also a
consistent finding in the four case s of
traumatic injury.
Three instances of parasitism were
recorded, and in two of these, the parasite
infestation probably caused the death of the
animal. In one instance death was from a
pe ritonitis brought on by a tape worm
infection. In the other, death w as b y
asphyxiation after bot fl y larvae gre w to suc h
an extent in the gutteral pouches as to bloc k
the trachea.
Only one instance of death from polio was
found .
EHD was judged to be slightly more
prevale nt than in the pre viou s 3 years, but still
could not b e considered an e pide mic. D ., B .
Reed, H. Shave, and M . W. Vorhies.
Viral related reproduct ion problems in swine.
Viruses were isolated from 150 (27.7%) o f
541 swine abortion cases over the past 5 years.
One of three boars inoculate d with
ade novirus excre ted the viru s in the se men a t
45 and 65 days afte r inoculation. Two o f three
boars inoculated with re ovirus w e re s he ddin g
reovirus in the se me n at 45 days post
inoculation. Enterovirus was recovere d fron1
the semen of two enterovirus-inoculated
boars 25 days after inoculation. One of th e
boars inoculated with ade novirus and house d
in the same pen as the reovirus- and
enterovirus-inoculated boars began she ddin g

reovirus and e nterovirus in the se me n at 45
days of contac t e xposure.
Twelve bre d gi lts were inoc ulated with
ade noviru s. Three of the bred sows produced
no pigs and apparently underwent e mbryonic
death and reab sorption, probabl y as a result of
the in fection. The other nine litte rs consiste d
of 26 live pigle ts, 10 stillborn, and 46
mummifi e d fetu ses. Three non-inoculated
controls farrow e d 26 live pigle ts . J. P.
McAdaragh , M. W. Vorh ies, C . A. Kirkb ride.
Agalactia syndrome of sows.
Ei ght-seven E. col-i from sow s exhibit in g
agalactin were serotyped. Som e of these
serotypes are encou nted in coJ.i bacillosis of
baby pigs. The re d id not appear to be a
partic ular serot ype p rese nt in each sow, for a
particular sow could have three or four
serotypes p resent. R. P. Ellis and M. W.
Vorhie s.
Prevention and control of enteric d iseases of
swine.
Se rotypes of e nte ropathogenic E. coli
important in South Dakota have been
ide ntified from more than 700 isolates.
One seroty pe accou nte d for nearly 50% o f
the isolates. This is very significant because
(1) this is a ne w serotype, and (2) it is qui te
homogene ous in its occurre nce and
appearance. Thus, it may be pe rhaps· used as
an immunogen to protect against all isolates of
similar nature.
Pathogenic ity tests have been deve loped ·
· anq ,compared . It appears from pre liminary
data that the su c kling mou se and adre nal cell
tests will de tect almost a ll e nte ropathogen ic
E. coli.
Several producers have used autogenous
bacte rin s, and m ost be lieve a pos itive benefit
was obse rve d . R. P. Ellis, R. L. Pierce, and M .
E. Bergeland.
Pathogenesis of bovine abortion.
Se rum from 451 abette d bovine fe tu ses w as
tested for antibodies to infectiou s agents.
The re we re 27 with antibodies to BYD, 24 to
parvovirus, 4 to PI3, and 2 to !BR. Non·e had
blue-tongue a ntibodies. Thre e had
le ptos.piral antibodies.

.,.

Se rum from 23 cows that a b orted from
.,
mycotic in fection s was te ste d for fungal .
antibody. Serum from 10 of 11 cows that
aborted due to Asperg illus had p recipitins to
A . f11 m iga t 11s. Serum from 79 c ows that
aborted d ue to causes othe r tha n fu ngi had no
de m onstrable fungal antibod y.
Evide nce of bacte rial, fun gal, or !BR
infection w as foun d in 11 of 27 BYD
se ropositi ve ab orte d fetu ses. D ystocia was the
probable cause of one stillbirth , an d no
lesions or in fect ious agent s w e re fou nd in
t. ve. One or more les ion s w e re found in the
re ma ining 10 BYD seropos iti ve fetuses. BYD
virus was not isolated from an y of the 27
fetuses.
A he rpes virus, serologicall y d iffe rent from
!BR virus, was isolate d along wi th cytopathic
BV.D virus from an aborte d bovine fetus.
The re were microscopic lesion s of
myocard itis, pneu monia, a nd focal heptat ic
necrosis. Inoculation of the he rpes viru5 in to a
heifer 7 months pregnant produ ced no clin ical
sign s of illness in cow or calf. I nfection w ith
the he rpes· virus of cows in earli er stages o f
gestation w ill be done. C. A. Kirkb ride, D. E .
Reed , and M. W. Vorhies.
Studies on the mechanism of gene action on
the t12/t 12 embryonic mouse lethal.
Studies conducte d during the year includ e:
(1) in i;itro quantitati ve assay for cell surface
adhes iveness in intact and d issoc iated
pre implan tation mou se e mb ryos, (2)
time lapse cinemicrography of con trol and
mutant {t 12/t 1 2 } pre implantation mouse
d eve lopment an d ftlm s o f tro phob last
outgrowth s, (3) dose-response effects of
·1
cytoc halasin B on p re imp lantation mouse
e mbryos in vitro and trophobl ast outgrowth s
in vitro, an d (4) e lectron mic roscopy oft 12 and
A > homozygous lethal mouse emb ryos.
Resu lts of our studies on the eflects of
cytochalasin B (CB) o n p re imp lan tation
mou se development indicate that: (1)
morula-to-b lastocyst tran sformation can be
reversibl y arrested b y C B, (2) ce ll migrations
may be an essential aspect of blastocyst
morphogenes is, an d (3) CB acts as a partial
phe n ocopy of the le thal t 12 a lle le. N. H .
Granholm.

t

Wildlife Fisheries
Management of farm ponds for fish production.
The food h abits of young-of-the-year fi sh es
in Blue Cloud Abbey Pond we re e xamine d .
There is an indication that the food habit s of
some fish species overlap. Adult northe rn
pike have been introduce d, and work is
continuing on the e ffects of the introductio n
on growth of fi shes of that pond. Both of these
studies will help dete rmine which fi sh
species and combinations will b e most
appropriate for South Dakota's farm and ranc h
ponds.
Becau se of the pote ntial use of marshes as
sport or food fish rearing areas, a study

concernin g the ann ual productio n o f nati ve
marsh fishes is b e in g conducted. Fathead
minnows, the m ost commo n marsh fish, is the
subject of this in vestigation. C . G. Scalet.
Ring-necked pheasants in east-central South
Dakota.
Ring-necke d p heasant s h ave provide d a
valua ble u p land game bird resource in South
Dakota since th e ir introduction in the early
1900's. Recent d eclines in phe asant
population have caused muc h concern to
South Dakotans .
A study of pheasant nesting w as instigate d
in 1973 and 1974 in we ste rn Brookin gs
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County to e xam ine factors influ e n cing
pheasant re prod uction. ine ty rand omly
se lec:ted 10-ac re p lots were searched twice
each summer fo r pheasant nest s.
Nest densities were h ighest in tame hay
(Bromus i nennis) , road sides, a nd idle
farmland. G reatest numbe rs of h atched nests
we re fo und in idle farmland , roadsides and
small grains, a lth ough th e nest densit y was
quite low in the latte r. H atching su ccess or
cl utc hes in she lterbelts, fl ax, sman grains,_and .
id le farm la nd was particu larly h igh. Fertility .
of eggs in hatched n ests was 96% .
1est initi ation and hatchin g peaks over th e
2-year period ocurre d May 1-15 and June

1

aiilt _6-30, respectively. ·Hatching success ranged
'9'trom 31% of 111 clutches in 1973 to 20% of75
clutches in 1974, and was similar to the
success rates found by oth er researchers in
South Dakota during the high pheasant years
of the late 1950's.
Most unsuccessful nests were classed as
abandoned, destroyed by predators, or
destroyed by agricultural machine ry.
Machinery losses were primarily in alfalfa
where mowing precedes peak hatching. L. D.
Flake.
Red foxes.
Red foxes constitute an important wildlife
species in South Dakota. They prey o n
domestic and wild birds and mammals and are
sought for their sporting quality and for value.
To gather data important for manageme nt, 46
red foxes were captured, tagged, and rel<>ased
during .spring and early summer of 197-1 .

Trappers and hunters reported 25 tagged
foxes when they were harvested. The average
distance moved by the young foxes was 25.9
km.
Four adults and one juvenile were captured
in spring 1974, and radio transmitter, we re
attached before the foxes were released .
Home range and territory sizes were
determined for three animals. The study will
continue for an additional year. P. A. Vohs.
Importance of various wetland types to duck
production.
South Dakota and North Dakota are the two
greatest producers of wild ducks in the
contiguous U nited States. Production of
waterfowl in South Dakota is of importance to
waterfowl enthusiasts and/or hunters in South
Dakota and in many other states throughout
the central, Mississippi and Atlantic flyways.
Over the past 3 years, we have determined the

distribution of waterfowl production in South
Dakota, the relative use of various man-made
and natural wetlands, and in part, the
particular habitat characteostics of greatest
value to the major species.
Densities ofbreeding waterfowl are highest
in the glaciated eastern half of South Dakota,
particularly in the northern periphery of the
Coteau des Prairies and in the major portion of
the Coteau du Missouri. The Ne stern half of
South Dakota is especially important for
mallards and increases in importance to the
total state in drought years.
An estimate of wetland numbers and
hectares by wetland classes has been made for
the state for the various physiographie areas.
Thus far, our analyses have indicated
important differences in habitat selection by
different waterfowl species. L. D. Flake.
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Contributions to Journals
Agricultural Engineering
Brosz, D . D., D . W. D e Boer, and J. L.
Wiersm a. Water app licati on depths
for optimum crop production. ASAE
paper 75-2001. 1975.
Chu, S. T . Des ign of solid set irrigation
systems. ASAE paper TC74-204.
1974.
- - - , and D . W. D e Boe r. Field and
laboratory evaluation of bi-level
drainage th eory. ASAE paper
75-2045. 1975.
- - -,an d - - -. Completion Report ,
Contract 179r-2283, Bureau of
Reclamati on, Huron . 1975.
O e Boer, D . W., and S. T. Chu. Fie ld
eva luation of multiple pivot
irri gati on sys tems. ASAE paper
75-2005. 1975.
Dowding, E ., et al . Conservation Tillage.
SDCES EC 703. 1975.
'":oos, D. B. Desi_gn, construction and testing
of an anima l ope rated device for
coordinated feeding of liquid
supple ment and granu lar material to
cattle. M.S. thesis, SDSU . 1975.
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- -, e t al. Design of a coordinated grain
and liquid supplement beef feeding
sys tem. ASAE paper NC 74°201.
1974.
He lli ckson, M.A. Guidelines to follow when
air conditioning a farrowing house.
Hog Farm Mgt. 11 (7):44. 1974.
- - , I. R. D ybwad, and D . L. Moe. Model
study o f ven tilation c ha racteri sti cs of
an open front building. Vlllth
International Congress of
Agri culttJral Engineering, Flevohof,
the etherlands. 1974.
- - , H . G. Young, and D . L. Moe. Air
conditionin g effects on swine
reproduction . Vlllth Inte rnational
Congress of Agri cultural
Engineering, Flevohof, the
Netherlands. 1974.
Joh nson, C . E., et al. Some soil strength
properties influenced by li vestock
waste. ASAE paper 74-1014. 1974.
Kamstra, L. K., and P. K. Turnquist. How good
is keeping quality of one-man
machine-made haystacks? The
Farmer, N and SD edHion 93(10).
1975.
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- - -, et al . Quality measurement of hay
stored by large hay packaging
systems. Proc ofS.D. Acad. of Sci 54.
1975.
- - -, et al . Quality measurement of hay
stored by large hay packaging
system s. SDAES AS 74-2. 1974.
Pe terson , W. H. , and M. A. Hellickson.
Solar-electric dryin g of corn in South
Dakota. ASAE paper 75-3003. 1975.
- - -, and - - . Solar heat for dry ing
shelle d corn . SD AES progress report
Red 75-29. 1975.
Rem mele, P. G ., et al. Heat and moi sture
production from a beef building
including manure tanks. ASAE
17(4): 333-335. 1974:
Rune stad , J . A. Physiological respon ses of
Holstein dairy calves to winter
climatic conditions. M.S. thesis ,
SDSU. 1974.
Thomas, J. C . An experimental heat transfer
ana lysis of summer coo ling
requirements for tractor cabs in
South Dakota. M.S. thesis, SDSU .
1974.

Turnquist, P . K. Efficiency and hay_ storage
quality measurements of big hay
packaging machines. ASAE North
Central Region meeting abstr. 1974.
- - and J.C. Thomas. The subjective
' response of males to comfort under
controlled tractor cab environment.
ASAE paper 74-1519. 1974.
and M. A. Vig. Performance of an
' environmental test facility for
agricultural tractor cabs. ASAE tran s.
1975.
- - et al. Sampling techniques for hay
' quality in large hay packages. ASAE
paper 74-1574. 1974.
Vig, M.A., and P. K. Tur~qu!st. ~esign and
evaluation of air d1stn but10n system s
in agricultu.ral tractor cabs for
summer environmental control.
ASAE Trans. 17(5):793-795. 1974 .

- - - , and - - - . Effects of monensin on
feedlot performance of growing and
finishing steers. SDAES AS
74-5: 19-23. 1975.
---,and---. Dry or high-moisture corn
with hay or haylage at various levels
for feedlot lambs. SDAES AS
75-11:5-9. 1975.
Gartner, F . R., L. R. Roath, and A. L. Lovaas.
Prescribed burning research on
grasslands. Grassland-Wildlife
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and Plains Section, Wildlife Soq_iety
and Kansas-Oklahoma Chapter,
Society for Range Management.
Junction City, Kansas . 1975.
Guenthner, E. , and C. W. Carlson. Effects of
feed restriction and energy-protein
relationsh ips on egg production.
SDAES AS 74-12:8-9. 1974.
- - - and - - - . Some effects of copper
' sulfate, copper oxide and
Animal Science
4-nitrophenylarsonic acid on aortic
Carlson, C. W., et al. Identification of the
rupture and growth of turkeys .
factors affecting stimulation of chick
Poultry Sci 53: 1931 (abstr.). 1974.
growth from soybeans cultured with
- - - and - - - . Some effect of copper
fungi. Proc. IV World's Poultry
' sulfate, copper oxide,
Congress:48-482 . 1974.
4-nitrophenylarsonic acid and
Chah, C. C. Effects of fungus-fermented
ipronidazole on growth, aortic
soybeans on broiler growth and life
rupture and liver copper in turkeys .
cycle performance of Coturnix quail.
SDAES AS 74-11 :6-7. 1974.
Ph.D. thesis, SDSU . 1974.
Harman, E . L., and A. L. Slyter. Induction of
- - , et al. Growth-promoting effects of
parturition in the ewe. J. Anim. Sci.
fermented soybeans for broilers.
39:989 (abstr.). 1974.
Poultry Sci. 54:600-609. 1975. . ,
Horton, et al. Animal waste management.
- - , et al. Effect of certain Aspergilli . ·
SESD Exp. Farm 13th Annual ·
cultures on reproductive
·
Progress Report:85~88. 1973.
performance of Japanese quail and
Kamstra, L. D., and A. L. Slyter. Pine sawdu t
growth of progeny. Poultry Sci.
as a roughage substitute in beef
53:1908 (abstr.). 1974.
finishing rations. SDAES AS 74-1. .
Cogswell, C. Pine needle (Pinus ponderosa)
1974.
abortive factor and its biological .
Kashani, A.B., and C. W. Carlson. Amino acid
determination. Ph .D. thesis, SDSU.
addi tions to a 12% protein corn-soy
1974.
diet for layers. SDAES AS
- - , and L. D. Kamstra. Investigation of.
74-17: 16-17. 1974 .
pine needle (Pinus ·ponderosa)
Levis, D. G., and A. L. Slyter. Effect of breed
abortion. Proc. S. D. Acad. Sci.
of sire, level of post weaning
53:303. 1974.
nutrition and type of birth on ~we
Deutscher, G. H., L. Blome, and R.
growth and lambing performance at
Trevillyan. Factors affecting calving
12, 24, and 36 months of age. SD AES
difficulty in 2-year-old heifers.
AS 75-19:46-54. 1975.
.
SDAES AS 75-1:4-12. 1975.
- - - , - - - , a n d S. Cotton. Induction of
- - , A. L. Slyter, and L. Blome. Effects of
parturition in beef cattl e with
mating and management sys tems on
dexamethasone. J. Anim . Sci . 39:991
performance of beef cows and calves.
(abstr.). 1974.
SDAES AS 75-2 :13-26. 1975.
Libal, G . W., and R. C. Wahlstrom. Effect of
- - , et al. Crossbreeding and management
level of feeding during lactation on
systems for commercial beef
sow and pig performance. SD AES AS
production . SDAES AS 75-3:27-30.
74-30:25-28. 1974.
1975.
- - - , and - - - . Age of breeding and
Embry, L.B., and W. S. Swan. Soybean meal
reproductive performance of gilts .
and urea supplements with corn
SDAES AS 74-32:32-35 . 1974.
silage at various stages of feeding for
- - - and - - - . Blood meal in
growing cattle. SDAES AS
' growing-finishing swine diets. J.
74-4 :14-18. 1974 .
Anim. Sci. 41:319 (abstr.). 1975.
- - and - - - . Protein supplementation
- - - - and S. L. Robbins. The effect
' for finishing cattle fed
' of siz~ and type of slat upn the
all-concentrate or low roughage
performance of growing-finishing
(alfalfa) rations. SDAES AS
pigs. SDAES AS 74-33:36-41. 1974.
74-6:24-29. 1974.
- - - , S. L. Robbins, and R. C. Wahlstrom.
Lactation feeding level and sow and
- - - , and---. Diethylstilbestrol, zeranol
pig performance. J . Anim Sci.
or Synovex-S implants for growing
39:978-979 (abstr.). 1974.
steers. SDAES AS 74-3: 12-13. 1974.
- - - - - - and - - -. Effect of dietary
- - - and - - - . Zeranol implants for
' protein on development and
, feedlots lambs. SDAES AS
reproductive performance in the gilt.
75-12:10-14. 1975.
J . Anim. Sci. 39:992 (abstr.). 1974.
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Luther, R. M., and A. Vogel. Alfalfa hay-straw f
and corn silage for pregnant beef
cows. SESD Exp. Farm 13th Annual
Progress Report:76-80. 1973.
- - , - - , and M. L. Horton. Effect of
environment and salt levels in
rations for growing beef steers.
SESD Exp. Farm 13th Annual
Progress Report :89-92 . 1973.
Morgan, Walter. Toxic effects of a
radioprotectant (DMSO) on young
chick embryos. Poultry Sci 53:1958
(abstr.). 1974.
- - . Morphological effects in adults which
survived irradiation as chick
embryos. Proc. 15th World's .Poultry
Congress 625: 1974.
Ne! on, R. A., C. C. Chah , and C. W. Carlson.
Fatty liver-hemorrhagic sy ndrome as
affected by fat, choline and biotin
supplementation . SDAES AS
74-20:25-27. 1974.
- - , C. E. Holmqui st, and C . W . Carlson.
Some effects of low protein grower
di~ts fed with or without antibiotics
on growth rate and subsequent
reproducti ve performance. SDAES
AS 74-9:1-4. 1974. ·
Reiner, L. J ., and R. C. Wahlstrom . Energy
sources in diets of young weaned
pigs. J. Anim Sci . 39:981 (abstr. ).
1974.
Ronning, D. M. Peroxyacetic acid
delignification of wood and bark
from ponderosa pine ( Pinu s
ponderosa). M.S . thesis, SDSU .
~
1974.
Slyter, A. L., a nd L. D. Kam stra. Utilization of .
pine sawdust as a roughage
substitute in beeffini shing rations. J.
Anim. Sci . 38:693-696. 1974.
- - - , and W . R. Trevillyan. Management
systems for finishing range lambs.
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SDAES AS 75-17:37-42. 1975.
Smith, W. L. Effects of crossbreeding on
growth rate of steers and heifers, feed
efficiency of heifers and carcass
characteristics of steers. M .S. thesis,
SDSU. 1975.
Vogel, A., and R. . M. Luther. Backgrounding
beef steer calves for varying rates of
growth. SDSE Exp. Farm 13th
Annual Progress Report :81-84. 1973.
Volz, J. G. Supplementation of opaque-2 and
normal corn with lysine and
tryptophan for finishing swine. M.S.
thesis, SDSU : 1975.
- - . R. C . Wahlstrom , and G . W . Libal.
Lysine and tryptophan additions to
opaque-2 and normal corn. J. Anim .
Sci 41:330 (abstr.). 1974.
Wahl strom , R.C., and G. W. Libal. Varying
levels of high-protein oats in diets for
growing-finishing swine. J. Anim.
Sci 41:809-812 . 1975.
- - , and---. Dried brewers grains as an
ingredient in gestation diets for
swine. SDAES AS 74-34:40-42.1974.
- - - , and - - - . Effects of dietary
antimicrobials during early growth
and on subsequent
swine-performance . J. Anim . Sci
•
40:655-659. 1975.
.
- - , and - - -. The effects of feed
additives in swine diets. SDAES AS
74-26:9-12. 1974.
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- - - , and - - - . ;he effect of lysine
supplementation of diets for
growing-finishing pigs . SDAES AS
74-25:5-8. 1974.
- - , - - - , and S. L. Robbins. High
protein oats as a replacement for corn
in growing-finishing swine diets.
SDAE~ AS 74-31:29-31. 1974.
Botany-Biology
Chen, C. H ., and Y. C. Goeden. In vitro
production of polyploid plantlets
after colchicine treatme nt of day lily
callus. Am . J. Bot. 6:6. 1974 .
- - - , and D. J. Holden. Cloning Lilium
philadelphicum L. b y ti ss ue cultu :·e.
Proc. S. D. Ac2d. Sci. 54. 1975.
Ellls, B. Propagation of selected native prairie
plants by leaf tissue culture . M.S .
· thesis, SDSU.
Holden, D. J. , and J. T . Sorensen . Living
antiques of the Coteau des Prairie.
National Garde ner 46:3. 1975.
Whalen, R.H . A useful chromosome 8 mutant.
Rept. Tomato Genetics Coop. 25:
23-24 . 1975.

•
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Chemistry
Call, D. J., H . A. Draayer, and B. D. Ammann.
Quantitative determination of Lasso
herbicide by EC/GLC in corn and
ground feed. Proc. S.D. Acad. Sci. 54
(in press) . 1975.
Emerick, R. J ., et al. Effects of mercury on
production and reproduction of
laying hens-second egg laying
cycle. SDAES AS 74-19 1974.
_i - - , G. B. Huntington, and L.B. Embry.
The use of bentonite as a feeding aid
for ruminants. SDAES AS 75-14.
1975.
Greichus, Y. A. , et al. Physiological effects of
polychlorinate'd biphenyls or a
combination of DDT, DDD and
DDE in penned white pelicans.
Archives of Environmental
Contamination and Toxicology
3:330-343. 1975.·
- - - , and A. Greichus. Dieldrin 14 C
residues on feathers of birds with
surgically removed uropygial glands.
Bull. of Environmental
Contamination and Toxicology
12( 4) :413-416. 1974.
Greichus, A. , B. McDaniel, and Y . A .
Greichus. Effects of orally'
administered insecticide and
polychlorinated biphenyls on the
parasite fauna of two species of
piscivorous birds. Experimental
Parasitology 35:248-252. 1974.
- - -, and Y. A. Greichu s. Lipid metaboli sm
in the hog roundworm , Ascaris
lumbricoides suum. Int. J. Bioc he m .
6 :1-7. 1975.
Guenther, E ., C . W . Ca rl son, and 0 . E . Olson .
Selenium supplementation of layer
diet based on milo and soybean meal.
SDAES AS 73-21. 1973.
Halverson , A. W . Growth and reproduction in
rat s fed selenite . Second Int.
Symposium on Trace Element
Me taboli sm in Animal s, Madi son ,
Wi sc . pp 587-589. 1973.
- - - . Growth and reproduction with rats fed
selenite . Proc. S.D . Acad . Sci.
53:167-177. 1974.

Olson, 0. E., I. S. Palmer, and E. E. Cary .
Modification of the official
fluorometric method for selenium in
· plants. JAOAC 58:117-121. 1975.
Palmer, I. S., and A. W. Halverson.
·
Potentiation of acute selenium
toxicity by arsenic. Fed. Prod. 33:694
(abstr. ). 1974.
Schneeweis, J.C., Y. A. Greichus, and R. L.
Linger. Organochlorine pesticide
residue levels in North American
timber wolves, 1969-71. Pesticide
'Monitoring J.8(2): 142-143. 1974.
Dairy Science
Beardsley, G. L .,et al. Initiation of parturition
in dairy cows with dexamethasone . I.
Cow response and performance. J.
Dairy Sci. 57:1061-1066. 1974.
Bell, L. I. Factors affecting the development
of lipase flavor in butter. M.S. thesis,
SDSU.
- - - , and J. G. Parsons . Measuring the
development of lipase flavor in
butter. J. Dairy Sci 58 :789 (abstr.).
1975.
- - - , and---. Detection of lipase flavor
in butter.J. Dairy Sci. 57:587 (abstr.).
1974.
Dash, S. K., andH. H . Voelker. Dried whey as
an additive for alfalfa haylage. Proc.
19th World Dairy Conference, New
Delhi, India. 1974.
- - , et a(. Comparison between whey and
lactose as alfalfa haylage additives. J.
Animal Sci. 39: 115. 1974.
Graetzer, H. G., 0. W. Leisure, and J. G.
Parsons. Trace element analysis of
. cocoa by neutron activation. S. D .
Acad. of Sci. 52. 1973.
Muller, L. D. Sour colostrum: How should it
be handled? Hoard's Dairyman
120(2):75. 1975.
- - - . New developments in calf nutrition
and management . Dairy Sci.
Handbook 8:220-226. 1975.
- - -. . Protein and amino acid nutrition in
dairy cattle. Dairy Sci . Handbook
8: 163-170. 1975.
- - , and G. L. Beardsley. Artificial
induction of parturition in the
bovine. Dairy Sci. Handbook
8:70-78. 1975.
- - - , and D. Rodriguez . Methionine
hydroxy analog supplementation of
low protein calf rations. J. Dairy Sci.
58:170-176. 1975.
- -, and D. R. Syhre . Influence of
chemicals and bacterial cultures on
preservation of colostrum. J . Dairy
Sci. 58:957-961. 1975.
- - -, D . Rodriguez, and D. J . Schingoethe.
Formaldehyde treated whey protein
concentrate for lactating dairy cattle .
J . Dairy Sci . 58:1847-1855. 1975.
Parson s, J . G ., and P. B. Price. The search for a
barley (Hordeum vulgare L.) with a
higher lipid content. Lipids 9:804.
1974.
- - - , and K. R. Spurgeon . Lipid
composition of whey protein
concentrate obtained by
ultrafiltration. J. Dairy Sci. 56:635.
(abstr. ). 1973.
Price, P . B., and J. G. Parsons. Lipids of six
c ultivated barley (Hordeum vulgare
L. ) varieties. Lipids 9:560.
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- - , and - - . Lipids of seven cereal
grain varieties. J. Anal. Chem. Soc.
52:490. 1974.
Rodriguez, D. In vitro and in vivo evaluation
of protecting whey protein
concent rate for ruminants. Ph.D.
thesis, SDSU. 1974.
- - , L. D. Muller, and D. J. Schingoethe.
In vitro evaluation of methods for
prot~cting whey protein and casein
from ruminal degradation. J. Dairy
Sci. 58:1841-1846. 1975.
Schingoethe, D . J. Don't overlook whey as a
feed stuff for your dairy herd. Hoard's
Dairyman 120:1194-1195. 1975.
- - , G. L. Beardsley, and L. D. Muller.
Chemical composition of
urea-treated corn silage containing
added dried whey or whey products.
J. Dairy Sci. 57:1511-1515. 1974.
- - , and G. L. Beardsley. Feeding value of
corn silage containing added urea
and dried whey. J. Dairy Sci.
58: 196-201. 1975.
- - - , and J. A. Rook. Ration digestibility and!
mineral balance in lactating cows fed
rations containing dried whey. Fed.
Proc. 34:902 (abstr.). 1975.
- - , J. G . Parsons, and M. J. Owens. Effect
of feeding whey to dairy cows on
milk fat content and composition.
Cultured Dairy Products]. 9:8.1974.
Seas, S. W. Quality ice cream. Dairy & Ice
Cream Field 159(2):59. 1976.
- - , and K. R. Spurgeon. Development of
cheese-flavored dairy spreads with
controlled fat content. Food Product
Develop. 9(9):68+. 1975.
Spurgeon, K. R., and S. W. Seas. Preparation of
cheese-flavored dairy spreads
containing 3 to 15 percent milk fat. J.
Dairy Sci. 57:586 (abstr.). 1974.
---,and---. Dulce de Leche: A new use
for whey. Cultured Dairy Products J.
9(2): 15-19. 1974.
Voelker, H. H., and W. L. Tucker.
Comparisons of inbred and line-cross
Holsteins with outbreds for milk, fat,
and protein- lactose- mineral
production. J . Dairy Sci. 58:754
(abstr.). 1975.
- -, et al. Yields, feeding value, and
composition of oatlage versus
oats-barley-wheat combination. J.
Dairy Sci. 58:758. 1975.
--,etal. Silage from high sugar com. S. D.
F&H Res 25:36. 1974.

Economics
Berry, R. L. Why Oahe, why Garrison? Let's
take another look. Testimony for
Subcommittee on Public Works,
Appropriations Committee, U.S.
Senate, April 1975.
- - - . Oahe irrigation vs electricity: Use of
Missouri to irrigate. The Farmer (St.
Paul) May 17, 1975:4
Francke, D. The economic feasibility of
confinement feedlots and the
analysis of seasonal marketing
variations for feeder cattle in South
Dakota. M. S. thesis, SDSU. 1974.
Olson, R. E. Trends and opportunities for
cattle feeding in South Dakota. Econ.
Newsletter 15. 1973.
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- - - . The role of feasibility studies in
creating employment opportunities
in South Dakota. Econ. Pamph.
141:44-48. 1973.
- -. Farm price analysis. Congressional
Record:B4504. June 29, 1973.
- - . The economic outlook for agriculture
and agribusiness in the years ahead.
Econ. Parnph. 149:1-5. 1975.
Payne, W . F. South Dakota's grain market
rides on rails. The Farmer, Sept. 7,
1974:38-39.
- - - . Moving grain in 1975. SDF&H Re s 24,
fall, 1975.
- - - . Moving grain in 1975. Congressional
Record, June 2, 1975:S9159-L9161.
Peterson, D. , and W. Kamps. State of the arts
in rural development research: A
review. Great Plains Ag. Council
. Pub. 70. 1975.
Tauer, L. Role of banks in industrial
development in South Dakota. 13th
Agri-Business Day, Highlights of
Papers, Econ. Pamph . 149:31-38.
1975.
- - - . The role of commercial banks in
industrial development in South
Dakota. Econ. Newsletter 68. 1975.
- - - . The role of commercial banks ' in
industrial development in South
Dakota. M.S. thesis, SDSU . 1975.
Vande Voorde, G . D. The role of cooperl_lti,ves
in improving the quality of life i!'} the
First Planning and Development
District of South Dakota. M.S .,
thesis, SDSU. 1975.
Entomology-Zoology

Cizadlo, G. R. Manganese-iron relationships
in pregnant and fetal rabbits. M.S.
thesis, SDSU.
Cobb, P. E. The abundance and seasonal.
distribution of Tabanidae (Dipte ra)
in Spink County, South D akota, with
a study of geographic variation in
Chrysops aestuans Wulp. M.S .
thesis, SDSU. 1974.
Coffman, C. C ., and B. McDaniel. A new
species of fur mite from the plains
pocket gopher in South Dakota.
Acarology 17(2):205-220. 1975.
Del Fosse , E. D., and E. U. Bal sbaugh, Jr.
Effects of UL V organophosphates on
horn flies and face flies of cat tle and
on the bovine coprocoenosis.
En viron. Entornol. 3:919-922. 1974.
Hugghins, E . J . Lungworm of bighorn sheep
and mountain goats in South Dakota.
Proc. S. D. Acad. Sci . 54. 1975.
Kerr, D. W . Manganese toxicity affecting
pregnant rabbit hemogram
parameters. M.S. thesi s, SDSU.
McDaniel, B. Studies of populations of adults
and immature insects and mites from
two treatments at Cottonwood, South
Dakota. Tech . Rpt. 112, Grassland
Biome U.S. International Biolog.
Program. pp 1-69.
- - , The role of invertebrates in the
grassland biome. In Preliminary
Analysis of Structure and Function in
Grasslands, Norman R. French, Ed .
Range Sci . Ser. 10, Colorado State
University Press. pp. 267-315.

- - - , D.K. Morihara, and J . K Lewis. A new

species of Tuckerella from South
Dakota and a key with illustrations of
all known described species.
Acarologia 17(1):74-79, 1975.
Wade, D . A. Effects of manganese chloride on
gravid gi lts and newborn pigs. Ph.D .
thesi s, SDSU .
Walgenbach, D . D . South Dakota Insect
Newsletter, issued weekl y, April l to
Dec. l.
- - - . Survey information. Plant Protection
and Quarantine Program s APHIS
report, USDA, Hyattsville, Md.
- - -. Annual insect loss surveys. Economic
Insect Loss E stimates, North Central
Branch, EAS.
Yelverton, C. C., M. H. Roller, and R. N.
Swanson. Ammonium nitrogen in
fetuses of urea-treated sheep. Amer.
J . Vet. Res. 36:191-192. 1975.
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Collins, P. E. Tree re search at South Dakota
State University. S. D. Assoc. of
Conservation Districts Newsletter
4(2): l. 1975.
Gartner, J.B ., S. M. Still, and J.E. Klett.. Use
of bark waste as a substrate in
horticulture. Overdvik Vit: ·
Mededelinge·n Fakulteit
Landbowwetenschappen Gent.
38(4):2003-2012. 1973.
- - - , - - - , a n d - - -. Use of hardwood
,,
bark as a growth inediurn. Proc. of
International Plant Propagators'
Society 23:222-231. 1973.
Klett, J . Utilization of ponderosa pine bar)<
and sawdust as growth media. S. D .
F&H Res. 26(4): 14-16. 1975.
- - -, and N. P. Evers. McCrory Gardens
SDAES 9. 1974.
- - -, and J.B. Gartner. Growth of
chrysanthemums in hardwood bark
as affected by nitrogen source. J.
Amer. Soc. Hort. Sci. 100(4) :440-442.
1975.
- - - , - - - , a n d M.A. Dirr. The effects of
nitrogen form on growth ·or
Chrysanthemum morifoUum Ramat
' Bright Golden Anne' in hardwood
bark. Hort . Sci. 9(3):32. 1974.
Martin, D ., and J. Klett. Living bicentennial
floral designs . Florist Review
156(4050)65-67. 1975.
- - -, and---. Living bicentennial floral
designs. Bedding Plants News.
Aug-Sept 1975.
Prashar, P . Centennial. SDAES Bull 623.
1974.
- - - . Growing greenhouse tomatoes.
SDAES Bull 626. 1974.
Microbiology

Oliver, E. D. Compari son of methods for the
rapid detection of Streptococcus
bovis from water. M.S. thesi s, SDSU.
1974.
Olson , F. W., P. R. Middaugh, and G. C.
Parikh. Quantitation of
Staphylococcus aureus enterotoxin
B by Coulter counter. Abstr. P24,
203, In abstracts of the annual
meeting of the American Society for
Microbiology. 1975.
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Parikh, G. C. Salmonella detection by Coulter
counter volume displacement using
specific antibody coated latex . M.S.
the sis, SDSU. 1975.
- - , P. R. Middaugh, and G . C. Parikh.
Salmonella detection by Coulter
counter volume displacement using
specific antibody coated latex. Abstr.
C21, 30, In abstracts of the annual
meeting of the American Socie ty for
Microbiology. 1975.
- - - , T. C. Sorensen, and C. S. Duvall.
· Identification and quantitatiqn of
viruses an d virus specific antibodies,
utilizing latex particles and 1 2s1
isotope. Chptr. 31, 563-591 Jn
Automation in Microbiology and
Immunology, C. G. Heden and T .
Illeni, eds., Wiley. 1975.
Schneeweis, T. J . Nitrogen fixation and other
microbial activi ties in soi l on_
Antelope Range Station. M.S. thesis,
SDSU. 1975.
Shave, R. S. Nitrogen fixati on by selective
native legumes of South Dakota.
Thesis, SDSU. 1975.
.
- - - , and R. M. Pengra. He.rbarium of native
le gti'mes and other symbiotic
nitrogen-fixing plants of South
D akota. Proc. S.D. AVC
DM Sci. 53:236-238. 1974.
Steece, R. S. Nitrogen fixation by and isolation
of Rhizobium species from native
legumes from a tall grass prairie in
South Dakota. M.S . the sis, SDSU.
1975.
~
Plant Science

"

Adam s, E. P., et al. Re-evaluating nitrogen
recommendations for corn in South
Dakota. Agron. Ab str. , 1974, p. 17.
Allen, R. R. Return to labor and management
for a cow-calf program utilizing
native and tame 'pasture systems.
Progress Rept , Pasture Field Day,
Norbeck, S. D . 1974.
Arnold, W. E., and W. B. O'Neal. Downy
brome control in established alfalfa.
North Central Weed Control Conf.
Re s. Rept. 30:7-8. 1973.
- - - , and - -·- . Control of wild oats in
wheat. North Central Weea'Control
Conf. Res. Rept. 30:67-68. 1973.
- - - , and - - - . Quackgrass and Canada
thi stle control wi th glyphosate.
North Central Weed Control Conf.
Res. Rept. 30:194-195. 1973.
- - - , and - - - . Downy brome control in
establi shed aifalfa. North Central
Weed Control Conf. Proc. 28:36.
1973.
Bode, F., W. S. Gardner, and G . Buchenau .
U ltrastru cture of Puccinia recondita
in Thatcher wheat leaf cell s. Proc. S.
D. Acad. Sci 51:268 (abstr.). 1973.
Bonnemann, J. J. 1974 small grain variety
trials. PS pamphlet 18. 1974.
- - -. 1974 grain sorghum performance
trials , SDAES Circ. 212. 1974.
- - - . 1974 corn performance trial s, SDAES
Circ. 213. 1974.
- - - . 1973 small grain variety trials, PS
pamphlet 13. 1973.
.A 1
- - - . 1973 corn performance trials, SDAE~ / )
Circ. 209. 1974.
- - -. 1973 grain sorghum performance
trials. SDAES Circ. 210.- 1974 .

·

.

oh:, W. Reliability of;aboratory germination
and tetrazolium tests in predicting
soil emergence offive grasses native
to South Dakota. M.S. thesis, SDSU.
1975.
Brinkman, B. A. Volatility, drift, and
phytotoxicity of dicamba to corn
when applied with additives . M.S.
thesis,' SDSU . 1974.

•

•

Buchenau , G. W., and J. D. Smolik. Effective
of wheat residue on plant pathogens
on spring wheat in 1974. Ann. Prag.
Rept. Central Res. Sta. PS pamphlet
19:21-28. 1974.
Byers, K., and R. C. Kinch. Evaluation of
methods of reducing seed dormancy
in switchgrass, Indiangrass, and big
bluestem. M.S. thesis, DSU. 1973.
Carson, P. Cool season grass may give an extra
month of grazing. Pasture Field Day
handout, 1974.
- - - . When fertilizer supply runs short:
Depend on soil testing. S.D. F&H
Res 24(1): 18. 1974.
- - -, and F. E. Shubeck. When fertilizer
supply runs short: Soybean crop will
meet its own-needs. S.D. F&H Res.
25(1 ):20-22. 1974.
- - -, and R. C. Ward. Nitrogen rates for
sunflowers. JVAREC. PR74-27.
- - -, et al. Cool-season grass response to
sulfu r-coated area. Agron. Abstr.,
Amer. Soc. of Agronomy, 146. 1974.
Chang, M. Resistance of corn to a South
Dakota isolate of wheat streak mosaic
virus. M.S. thesis, USD. 1974.
Cowley, C . R. Inheritance of protein conten t
and rust resistance in wheat crosses
involving SD' 69103 (Hand,
Cll5921 ). M .S, thesis, SDSU. 1973.
Davidson, B. L. Pathogenicity synergism an d
control of Xanthomones translucens
and Septoria avenae F. sp. Triticae
on spring wheat in South Dakota.
M.S. the sis, SDSU. 1973.
Dybing, C . D. Environmental and cultural
influences on production and quality
of oilseeds. Agron. Abstrs., p. 19.
1973.
- - - . Effects of some plant growth
regulators on bud acti vi ti es in flax.
Abstrs., Plant Growth Regulator
Working Group, p. 14. 1974.
- - - . Growth regulator trials with flax in
1973 and 1974 . Flax' In st. of the U.S.
Proc. 44:5. 1974.
- - - , and R. A. Carsrud. Flax. Breaking the
yie ld barrier. S.D . F&H Res.
25:23-25. 1974.
Embry, L.B. Nutritional adequacy of pasture
for beef cows. Progress report,
Pasture Field Day, Norbeck, S.D.
1974.
Fii:ie, L. 0. , and D . G. Shannon . Reclamation
and improvement of solodized
solonetz (alkali claypan) soils.
Progress report, James Valley Agr.
Re s. & Ext. Center. PR74-7. 1974.
Frazee, C. J ., R. L. Carey, and J. L. Gropper.
Evaluation of ERTS-1 imagery for
u eon the Pine Ridge Indian
Reservation. SDSU-RSI-73-10.
Remote Sensing In titute, SDSU.
1973.

- - , et al. Use of ERTS-1 imagery for land
evaluation in Pennington County,
South Dakota. SDSU-RSI-J-74-1.
Proc. Ninth Inter. Symposium on
Remote Sensing of the Environment,
U. of Michigan, Ann Arbor. 1974.
Gardner, W . S. Electron microscopy of wheat
leaves infected with three
morphologically different plant
viruses. In abstracts of papers 2nd
International Congress of Plant
Pathology. 1973.
- - - . Electron microscopy for teaching,
re search, and extension in plant
pathology. Proc. of Amer. Phytopath .
Soc. 1:90 (abstr.). 1974.
- - , H. A. Geise, and W. L. Tucker. Wheat
streak mosaic virus: Response of
wheat to mechanical inoculation.
Proc . Amer. Phytopath. Soc. 1:126
(abstr.). 1974.
Gross, D. F., and J. G . Ross. Selection and
breeding for water use efficiency in
smooth bromegrass . Agron. Abstr., p.
19. 1973.
---,and---. A bromegrass that doesn 't
quit. S.D. F&H Res. 25:34-35. 1975.
- - , C . J. Mankin, and J. G. Ros . Effects of
diseases ·on in vitro digestibility of
smooth bromegrass. Crop Sci.
15:273-275. 1975.
Hansen, L. H ., and C. R. Krueger. Effect of
establishment method, variety, and
seeding rate on the production and
quality ·of alfalfa under dry land and
irrigation. Agron. J . 65:755-759. 1973.
Hanson, D. G. The effect of simulated hail on
· oats. M.S. thesis, SDSU . 1974.
Hoeft, R. G., and V. K. Mosley. Annual Report.
Investigations of range
improvements and crop productivity
in western South Dakota by several
agronomic methods. SDAES. 1973.
- - - , et al. ffects of fertilizer on yields of five
spring wheat varieties in Dewey,
Meade, and Perkins counties, 1973.
PR74-l-3. 1974.
Johnson, J. R., and V. K. Mosley.
Investigations of range improvement
and crop productivity in western
South Dakota by several agronomic
methods. SDAES . 1974.
Johnson, C. , R. Wong, and D. G. Kenefick.
The relationship of RNase levels to
winter hardiness in barley. Third
International Barley Genetics
Symposium, Munchen, FRG. 1975.
Kamstra, L. D., J. G. Ross, and D . C. Ronning.
In vivo and in vitro relationships in
evaluating digestibility of selected
smooth bromegrass synthetics. Crop
Sci. 13:575-576. 1973.
Kenefick, D. G ., E. I. Whitehead, and C .
Johnson. Characteristics ofRNase in
Hordeum in relation to temperature
adaptation. Presented at
International Plant Physiology
Symposium, Palmerston, North,
New Zealand., In Mechanisms of
Regulations of Plant Growth, ed. R.
L. Bieleski, A. R. Fergu on, and M.
M. Cresswell. The Royal Society of
New Zealand, Wellington Bull. 1212:505-511. 1974.
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Kinch, R. C. Purity and germination of
Garrison creeping foxtail,
Alopecurus arundinaceus Poir. Proc.
of Association of Official Seed
Analysts. 1975.
- - - . Germination of Garrison creeping
meadow foxtail. Proc. of Assoc. of
Official Seed analysts. 1974.
- - - , and R. C . Ward. Garrison creeping
meadow foxtail. S. D. F&H Res.
25(2). 1974.
Koth, D. D ., R. C. Ward, and P. L. Carson.
S04 -S profife distribution and its
influence on corn growth . ASA
Abstrs, 106. 1973.
Krueger, C. R. Use and management of
perennial warm-season grass
pastures. Progress report, Pasture
Field Day, Norbeck, S. D. 1974.
- - - . Increasing those alfalfa yields. Dakota
Farmer 94(4):14. 1974 .
- - - . Increasing grassland productivity in
South Dakota. Abstr. 24th Annual
Soil and Moisture Conserv. Clinic, p.
3-4. 1974.
- - -. Is your alfalfa seeding rate too high?
Hoard's Dairyman 120:376. 1975.
- - - , and L. H . Hansen. Alfalfa under
dryland and irrigation. S. D. F&H
Res. 25(1):10-13. 1974.
- - , R. A. Moore, and L. B. Embry.
Cow-calf evaluation of native and
tame pasture systems for six grazing
seasons. Proc. 12th International
Grassland Congress, Moscow, USSR.
1974.
Lockert, R. A. Influence of growth stage,
stubble height, and cutting
frequency on the carbohydrate
reserves and yield of switchgrass. M .
S. thesis, SDSU. 1974.
- - - , C. R. Krueger, and C. J. Nelson.
Influence of growth stage at initial
harvest, stubble height, and cutting
frequency on the carbohydrate
reserves and yield of switchgrass.
Agron. Abstr., p. 45. 1973.
Malek, R. B., and J. D. Smolik. Effect of
Xiphinema americanum on growth
of shelter belt trees. Plant. Dis. Reptr.
59:144-148. 1975.
McMullen, C . R. Cytopathology of barley and
corn leaf tissue infected with the
ND 18 strain of barley stripe mosaic
virus. Ph .D . thesis, SDSU. 1975.
Nagel, C. M. Techniques and methods useful
in the selection of root and stalk rot
resistance in corn. Proc. 28th Annual
Corn and Sorghum Research
Conference 28:51-57. 1974.
O 'Neal, W. B. The effect of subsurface layered
trifluralin and dicamba on field
bindweed, winter wheat, and corn.
M.S. thesis, SDSU. 1974 .
- - - , and W. E. Arnold. Subsurface injected
trifluralin and dicamba for control of
field bindweed. North Central Weed
Control Conference Proc. 28':31.
1973.
- - -, and - - - . Phytotoxicity of
subsurface injected trifluralin and/or
dicamba to corn. North Central Weed
Control Conference Res. Rept.
30:190. 1973.

- - - , and R . H. Whalen. Inh eritance of date Turnquist, P . K., et al . Sampling techniqu es
Effects of 2,4-D herbicide on
for hay quality in large hay packages.
of pollen shedding in .a corn diallel
Siberian elm. Forest Sci. 20:287-290.
Amer. Soc. Agr. Eng. Winter Meeting
cross. Maize Genetics Cooperation
1974.
News Letter 47:166-171. 1973.
Paper 74-1574. 1974.
- - . Pseudomonas syringae incites a leaf
Semeniuk, C. Diseased leaves as a source of
V,
necrosis on spring and winter wheats
ascospores of Leptotrochila
Ward, R. C ., and P. L. Carson. Soil fertilit y
1 '\
in South Dakota. Plant Dis.
medicaginis
for
a
lfalfa
inoculations.
levels
of
South
Dakota
soils:
A
Reptr:1061-1064. 1974.
Phytopath. 61:910 (abstr. ). 1971.
summary of soi l tests. SDAES Bull.
- -. Benomyl and thiphanate methyl
- - . Apothecial development and
624. 1975.
control Phomopsis blight of eastern
ascospore discharge in Pseudopeziza - - , and - --. Millet management.
redcedar in a nursery. Plant Dis.
jonesii Nannf. ln Rept. of Joint
JVAREC PR74-29.
Reptr: 58:476-477. 1974.
Session of 12th Central Alfalfa
- -, - - , and R. W. Py Im an , Jr.
- -. Ornamental, turf and tree disease
Fertilizer needs for semi-dwarf
Improvement Conference, St. Louis.
reports . Fungicide and Nematicide
spring whe at in South Dakota. Agron .
1971.
Tests 29:123. 1973.
- - , W . M. Adams, and M . D. Rumbaugh .
Abstr. , p . 21. Annual Meeting Ame r.
- - . Seed treatment reports. Fungicide
Heritable reaction in som e alfal fa
Soc. of Agron, Chicago. 1974.
and Nematicide Tests. 29:148. 1973.
populations in field nurseries to the - - , et al. When fertilizer supp ly runs
Parsons, J. T., and P. B. Price. Search for
short: Match spring wheat variety to
yellow leafblotch disease.
barley (Horde um vu lgare L.) with
avai lable nitrogen . S . D. F&l:I Res .
Twenty-third Alfalfa Improvement
higher lipid content. Lipids
25(1):23. 1974.
Confere nce, Ottawa. 1972.
9:805-808. 1974.
Shannon, D . C . Solodized solone tz soil core - -, et al. Effects of fertilizer on yie ld s of
Price, P . B. Registration of Prilar barley. Crop
hard re d spring whe at. McPherson
mode l studies of recla mation. M.S .
Sci. 14:604. 1974.
Co. JVAREC PR74-31.
thesis , SDSU. 1973.
- - . Contribution to 1973 Barley
- -, and L. 0 . Fine. Cation solubilities of - -, et al . Effects of fertilizer on yi e ld of
Newsletter. March, 1974.
ht.rd re d si:,ring wheat. Spink Co.
li g nit e fl y ashe s. Environmental Sci.
- - . Project report "South Dakota" in
JVAREC PR74-32.
and Tec h. 8 :1026-1028. 1974 .
Annual Progress Rept. of the Malting
- - - , a nd - - -. Soil core studies of profile - - , et al . Effects of fertilizer on yield of
Barley Improvement Assoc.
hard red spring wheat. Walworth C o.
modification for ame li oration of
February, 1974.
JVAREC PR74-30.
salt-affected soil s. Proc. Soil Cons.
- - , and J.C . Parsons. Lipids of six
Soc. of Am . p . 85-88. 1973.
cultivated barley (Hordeum vulgare
Wells, D . G., and J . J. Bonnemann. Cent CI
Shubeck, F . E ., and B. Lawrensen . Cultural
17293. SDAES Circ. 211. 1974.
L.) varieties. Lipids 9 :560-566. 1974.
practice and fertility experiments.
- - , a n d - -. Nutritional improvement
Westin , F. C . ERTS-1 imag~ry, its use in
14th
Ann.
Prog.
Rept.
of
SESD
Exp.
in barley. Barley Newsletter
delineating soil associations and as a
Farm . 1974.
18:29-31. 1974.
base map for publishing soils
- - - , and---. Cultural practice and
Pylman, R., and P. L. Carson. Spring wheat
inform ation. 3rd Earth Resources
fertility experiments. 13th.Ann . Prog.
varietal response to fertilizer ·in
Technology Sate llite Symposium
Rept. of SESD Exp. Farm. 1973.
South Dakota. Crop Quality
NASA Sp-356. 1975.
- - -, et al. Soils Laboratory Manual. 1974.
- - . Soil classification and land sal e prices .
Conference Rept. 1974.
Smolik, J. D . Nematode studies at the
Rahman, F., J. C . Ross, and W. S. Gardner.
Soi l Sci. Soc. of Amer. Proc. 38:5,
Cottonwood site. Tech. Rept. 251, .
Tolerance to wheat streak mosaii;:
804-806. 1974.
Colo. State U., Ft. Collins. 1974.
virus in spring and winter wheat
- -. ERTS,-1 MSS image ry: A tool for
- - - · -, and R. B. Malek. Effect of
cu ltivars. CropSci.14:178-180.1974.
ide ntifying soil assoc iations. Proc. o.
\
Tylenchorhynchus nudus on growth
Symposium on Approaches to Earl ~
/
Reeves, D. L. Registration of Chief oats. Crop
of Kentucky bluegrass. J. Nematol.
Sci. 14:127. 1974.
Survey Problems through the Use of
5:272-274. 1973.
Space Techniques . Presented at
- - . Oats: Your protein source? S.D. F&H
- - -. Effect of soi l fumigation and clippi~g
Res. 25(2):11-13. 1974.
General Assembly of Comm. on
intensity on growth of blue grama
Space Research (COSPAR),
- - . Spear oats. SDAES Bull. 629. 1975.
and western wheatgrass. Proc. S. D.
Lonstanz, West Germany, May 25,
Ross, J. C. Preservation of representative
Acad. Sci. 52:267. 1973.
1973. AKADEMIE,-VERLAC,
plants from relict colonies of tall
- - -. Effect of nematicide treatment on
Berlin , Germany. 1974.
warm-season grasses in eastern
growth of range grasses in field and
- -. ERTS mosaic of South Dakota and soil
South Dakota and southeastern
glasshouse studies . ln Proc. of
association value areas. AES Info.
North Dakota. Proc. S.D. Acad. Sci.
Below-ground Ecosystems
.
Series 5, Ag. Exp. Sta. and Remote
53:299. 1974.
Symposium . Ft. Collins, Colo, J. K.
Sensing In stitu te No.
- -. Domestication of warm-season
Marshal, ed. (in press). 1973.
SDSU-RSI-73-17. 1973.
grasses in South Dakota. Proc. of
- - -. The role of nematodes in a· South
- - . Identification of soil associations in
Western Crass Breeders' Work
Dakota grassland ecosystem. Ph.D.
South Dakota on ERTS-1 imagery.
Planning Confe rence 21 :23-24. 1973.
thesis, SDSU. 1973.
Symposium on Management and
- - , C. J. Mankin, and D. F. Cross. The
Spilde, L. A., R . S. Albrechtsen, and M. D .
Utili zation of Remote Sensing Data.
effects of foliar disease on in vitro
Rumbaugh . Relationship of protein
Amer. Soc. of Photogrammetry,
digestibility of smooth bromegrass .
percent with other phenotypic
Symposium Proc 610-629., Sioux
Proc. S. D: Acad. Sci . 52:268. 1973.
c haracters in interspecific oat
Falls, Oct. 29-Nov. 1, 1973.
- - , and E. I. Whitehead. A practical
crosses. Crop Sci. 14:767-769. 1974.
- - -, and V. I. Mye rs. Ide ntification of soil
high-intensity irradiation chamber.
Sraon, H. S. Quantitative gene action and
a ssociations in western South Dakota
Proc. S. D. Acad . Sci. 13:147-151.
interrelationships of protein content
on ERTS-1 imagery. Symposium on
1973.
with some metrical trials of oats.
Significant Results Obtained from
- - , R. T. Thaden, and W . L. Tucker.
Ph.D. thesis , SDSU . 1974.
Earth Res ources Technology
Selection criteria for yield and
Thaden, R. T ., J . C. Ross , and A. Akyureck.
Satellit e, Vol. l. Technical
quality in big bluestem (Andropogon
Variability of in vitro digestion in
Presentations , Section B , 965-972.
gerardii Vitman). Crop Sci.
diallel and polycross progeni es of
Goddard Space Flight Center, Ne w
15:303-306. 1975.
intermediate wheatgrass. Crop Sci.
Ca rroleton, Md. March 5-9, 1973.
Rumbaugh, M. D ., and C. Semeniuk.
15:375-378. 1975.
- - -, et al. Soil texture, soil slope, and soil
Reaction of alfalfa to Pseudopeziza
Tiltrum, C . A., and E . M. White. Chemi cal
test results as an ERTS mosaic of
jonesii Nannf. In Report of Joint
changes in a soil column used to filter
South D a kota. SDAES 7. 1974.
Session of 12th Central Alfalfa
and purify stabilization-pond
- - - , et al. Soil surveys for land evaluation .
Improvement Conference, St. Loui s.
effiuent. Proc. S. D. Acad. Sci.
Assessors J . 9(3). 1974.
1971.
53 :36-40. 1974.
Otta,

J. D.
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- - , et al. Land sa le figures, soils and crop
yields as a guide for agricultural land
evaluation. ESS-12 (county guides of
which 41 are now published). SDSU.
1973.
- - , et al. Land sale prices in South Dakota
and their relationship to some soil,
climatic, and productivity factors.
Soil Sci. Soc. of Amer. Proc.
37(4):606-611. 1973.
White, E. M. Soil compaction and contraction
around plant roots. Soil Sci.
119:461-465. 1975.
- - , and F . R. Cartner. Phosphorus and
iron contents of some Black Hills
soils. S. D. Acad. Sci. 53:29-35. 1974.
---,---,and W .W. Thompson. Content
and adsorption of phosphorus in
Black Hills prairie and forest soils.
·soil Sci. Soc. Amer. Proc. 38:965-967.
1974.
Wong, R. S. , D. G. Wells, and W. S. Gardner.
Cytogenetics and breeding behavior
of a hexaploid Agrotricum immune
from wheat streak mosaic virus. Crop
Sci. 14 :406-407. 1974.
.
Rural Sociology

Anson, R. Adoption-diffusion: A perspective
for recreation and leisure research. J.
of Leisure Research 7:154-156.1975.
Goss, S., R. T. Wagne r, and R. M. Dimit.
Population change in South Dakota
small towns and cities, 1950-1970.
SDAES Bull. 643. 1975.

Montoya, M., R. T. Wagner, and R. M. Dimit.
South Dakota low income families
and migration. SDAES Bull. 660.
1975.
Wagner, R. T., E.T. Butler, Jr., and K.
McComish. Population projection
models for South Dakota 1980, 1985,
and 1990. SDAES Bull. 631. 1975.
Veterinary Science

Bergeland, M. E. et al. Lesions and
microorganisms in aborted bovine
fetuses with bovine viral diarrhea
antibodies. Proc. 17th Meeting
Amer. Assoc. Vet. Lab.
Diagnosticians:321-326. 1974.
Ellis, R. P. Laboratory diagnosis of
colibacillosis. Proc. Am Assoc. Swine
Pract., Mar.ch 1975:5-7. 1975.
- - - . A 2-year survey of Escherichia coli
serogroups associated with
colibacillosis in pigs and calves.
Proc. 16th Ann. Meet. Amer. Assoc.
Vet. Lab. Diag:133-139. 1974.
- -, et al. Use of suckling mice for
detection of enteropathogenicity of
Escherichia coli isolated from calves
and pigs. Proc. 74 Ann. Meet. U.S.
Animal Health Assoc:644-649. 1973.
Knudtson, W . U., Kirkbride, C. A., and J . R.
Thurston. Bovine mycotic abortion:
Serology as an aid in diagnosis. Proc.
17th Meet. Amer. Assoc. Vet. Lab.
Diagnosticians:299-304. 1974 .

Ruth, C.R., C. A. Kirkbride, and T. J.
Langpap. Fetal serology as an aid to
diagnosis of bovine abortion. Proc.
17th Meet. Amer. Assoc. Vet. Lab.
Diagnosticians:9-18. 1974.
Cizadlo, C.R., S. K. Hoffman, and N. H.
Granholm. Mating characteristics
and embryonic losses in the yellow
Ay) mouse. S. D. Acad. Sci. Proc.
1975. (in pr.ess).

Wildlife-Fisheries
Brewster, W. G. Breeding waterfowl

populations in South Dakota. M.S.
thesis, SDSU. 1975.
- - , J.M. Cates, and L. D. Flake. Breeding
waterfowl populations and their
distribution in South Dakota. J . of
Wild!. Manage. 40(1):50-59. 1976.
McEnroe, M. R. Factors influencing habitat
use by breeding waterfowl in South
Dakota. M.S. thesis, SDSU. 1976.
Olson, R. A. Nesting ecology of the
ring-necked pheasant in eastern
South Dakota. M.S. thesis, SDSU.
1975.
Ruwaldt, Jr., J. J. Distribution and importance
of stockdams, dugouts, and natural
wetlands to breeding waterfowl in
South Dakota. M.S. thesis, SDSU.
1975.

•PubliCations Off the Press

•

The Agricultural Experiment Station and
the Cooperative Extension Service distribute
a large variety of publications to South
Dakota citizens. Your county Extens ion office
will have copies. The publications listed here
have come off the press since November
1975.

FS 641 Rural Community Water Systems as
Compared to 'Cow-Munity' Water Systems
FS 642 Swine TB
FS 644 Pruning Spruces and Firs
FS 645 Pruning Pines
FS 646 Pruning Junipers, Arborvitae and
Yews

FS 276 Alfalfa Weevil (rev)
FS 433 Control of Dairy Livestock Pests in
South Dakota, 1976 ( rev)
FS 449 Leafy Spurge (rev)
FS 450 Thistles (rev)
FS 489 1976 Vegetable Varieties for South
Dakota
FS 491 Corn Rootworm Control 1n South
Dakota (rev)
FS 524 Field Crop Varieties Recommended in
· South Dakota for 1976 (rev)
FS 525A Chemical Weed Control in Small
Grains and Forages (rev)
FS 525B Chemical Weed Control in Row
Crops (rev)
S 529 Alfalfa Varieties for South Dakota (rev)
S 633 Taking a Soils Sample
S 634 Living Bicentennial Floral Designs
(rev)
FS 640 South Dakota Extension Trapper
Program

EC 634 Lamb Feeding Guide
EC 639 South Dakota Sings (rev)
EC 665 Rural Sewage Disposal for Individual
Homes
EC 683 South Dakota Insecticide Recommendations (rev)
EC 698 Marketing Alternatives for Producers
of Wheat and Other Grains, teaching
guide, $3.50
EC 706 Shrubs of South Dakota, $1 .00
EC 708 South Dakota Planning and Zoning
Statutes (rev)
EC 709 Alternative Pasture and Forage Systems (replaces FS 631) (rev)
EC 710 South Dakota Plannmg and Zoning
Manual
EC 711 Developing a Land Use Planning Process: the Meade County Story
EC 712 Wheat Transportation in Perspective
EC 713 Alternative Policies for Preserving
Lands for Agricu ltural Use
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EMC 666 Livestock Budgets and Planning
Prices for 10 Steps Plann ing
EMC 678 1975 Field Crop Herbicide Results
and Herbicide Use Information
EMC 689 Caring for Newly Planted Trees
EMC 690 Control li ng Weeds and Grasses in
Your Planting
EMC 691 Your Trees Made it Through the
First Year
ESS 20 Cow-Calf Handbook
AES 11 Lil' Income Sezs
AES 13 Irrigation: Your Water, Your Soil (rev)
8 635 Bulgur - Wheat's Wonderch ild
B 636 Population Change in South Dakota
Small Towns: 1960-70
8 637 South Dakota Low Income Families and
Migration
B 638 Consideration for Ro Ii-Back Provisions
9 639 Evaluation Procedures for Use-Value
Assessment
TB 44 A Budget Data Bank for South Dakota
Crop and Livestock Enterprises
C 2141975 Grain Sorghum Performance Trials
C 215 1975 Corn Performance Trials

Budget
SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION
Year Ended June 30, 1975
$2,407,792.00 1

6-30-75
$2,643,988.00

937,696.00

1,038,255.00

43,914.00
38,355.53

48,587 .00
48,175.79

139,291.52
43,133.50
107,634.51
65,543.26
65,195.72

87,836.75
115,976.89
154,438.80
75,728.07
88,990.48

TOTAL

360,384.90
-----$4,208,940.94

584,646.71
-----$4,886,623.49

Sales Income to General Fund
Net Support from General Fund

$222,214.462
$2,185,577.54

$9,408.15
$2,634,579.85

6-30-74

l. State Appropriations (General Fund)
2. Continuing Federal Appropriations
(H atch & RRF)
3. Continuing Federal Appropriations
(MIS )
4. Federal Grants and Contracts (USDA)
5. Federal Grants and Contracts
(Not USDA)
6. State Agencies Grants
7. Private Grants and Contracts
8. Internal and Statewide Sen·ices
9. Industry Services
10. Replacement Livestock and Feed
Purchases

State Appropriations reduced in the amount of$96,595:QO, ofwhic.h $90,900.00 was
for livestock feed purchases appro,·ed to be expended fro'm the Li, e stock Re,·oh·ing
Fund of April, 1974. The remaining amount of $5,696.00 was reduced from the
appropriations as the Experiment Station's share of reorgan ization costs.

1

The Li,·estock Re\'Ol\'ing Fund expend iture authori zatfo n was expanded during the
year to include feed expenditures. This was necessi tated by increased feed costs. It
resulted in less re\'enue remitted to the ge.neral fund.

2
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